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[FDURING the last few years management of cleft 

palate has expanded rapidly and at the same 
time has become a very controversial field. It is no 
longer considered the sole province of the plastic sur- 
geon, the prosthodontist or the speech therapist, but 
is recognized as an area demanding the co-operative 
efforts of multiprofessional teams. The collective in- 
formation and knowledge of such integrated groups 
is gradually producing the necessary wisdom for suc- 
cessful care of the child with a cleft palate. 

For many years, the majority of plastic surgeons 
have preferred to repair a cleft palate during the 
first two years of life, before the establishment of a 
speech pattern. It may be concluded from the litera- 
ture that a vast group of surgeons and speech ther- 
apists believe that as operative age increases, the 
probability of achieving normal speech decreases. 
However, many orthodontists and prosthodontists and 
some surgeons consider it advisable to delay all sur- 
gery on the palate until a child is between four and 
seven years of age. Members of both the dental and 
medical professions have made cephalometric studies 
that have been interpreted to indicate that earlier 
surgery is detrimental to bone growth of the maxillary 
complex.’*** However, most of the factors that pro- 
duce malocclusion in the general population also in- 
fluence the facial growth of children with palatal 
defects. Since the standards used in cephalometric 
roentgenography are based upon statistical studies of 
ideal normals, comparison of data on cleft-palate 
patients with such ideal standards is no more valid 
than the comparison of similar data of patients with- 
out cleft palates with the same ideal normals. 

The object of the present investigation is chiefly 
to evaluate the long-range results of surgical manage- 
ment and over-all care of children whose cleft palates 
were repaired at the Children’s Medical Center in 
Boston. The study was motivated by the fact that 
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clinical experience in this center has not found the 
bony distortions of the face that have been reported 
from other centers and interpreted as being due to 
early surgery. Also, it was believed that the children 
whose palates were repaired before the establishment 
of a speech pattern had speech results so good that 
continuation of the policy of early repair was cer- 
tainly warranted. 

In the past ten years, 1034 palatoplasties have been 
done in the Department of Plastic Surgery at the 
Children’s Medical Center. This number includes 
only children receiving a primary one-stage closure 
of the palate; the vast majority of operations were 
done before two years of age. All the operations were 
performed by one surgeon, so that there was a planned 
uniformity of technic. The procedures had been de- 
veloped and standardized well before the period in- 
cluded in this study. Thus, the surgery and the 
preoperative and postoperative care remained con- 
sistent, thereby eliminating as many variables as 
possible. 


Time AND Mernuop oF Repair 


For over twenty years it has been customary for 
us to repair a cleft lip when the baby has reached 
2.7 kg. (6 pounds), is in good health, is gaining 
steadily and is five or six weeks of age. The cleft 
palate is repaired when the patient reaches 9.1 kg. 
(20 pounds), is in satisfactory condition and is ap- 
proximately fourteen months of age. It has often 
been reported in the literature that operation on 
palate is repaired when the patient reaches 9.1 kg. 
risks.4° The mortality in our group of 1034 palato- 
plasties has been 0 (and indeed it had been nil for 
quite some time before 1942). 

The repair of all these cleft palates has followed a 
similar pattern. First, the edges of the cleft are 
freshened by excision of a narrow rim of tissue. Bi- 
lateral relaxing incisions are then made. These start 
outside the alveolar ridge of the lower jaw, extend 
across the commissure between the upper and lower 
jaw and then continue inside the alveolar ridge of 
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the upper jaw running as far anteriorly as is thought 
necessary. In a complete cleft palate with alveolar 
defect, the anterior end of this incision usually stops 
just inside the lateral incisors. Mucoperiosteal flaps 
are then elevated, and the descending palatine vessels 
are isolated and carefully preserved. To obtain suf- 
ficient freedom of the palatal flaps, the vessels are 
stretched from their foramens, as robins pull angle- 
worms out of a hole in the ground. Each hamulus 
is identified, and the tensor palatine muscles stripped 
off the end of it. The hamulus is broken and is angu- 
lated medially at its base. (It should be noted that 
on the few palates that have had a second operation 
for a V-Y lengthening, the hamulus is always found 
to have grown back into its original position and is 
easily identifiable.) The nasal mucosa with its fascial 
attachments is cut after it has been freed from the 
nasal surface of the palatal bones. The edges of the 
palatal cleft are then brought together with alternat- 
ing single and mattress sutures of No. 00000 chromic 
catgut to the nasal surface and buccal surface. Plain 
catgut (No. 00000) is used for the submucosal por- 
tion of the uvula. It is believed that the success of 
a good repair depends largely on wide and extensive 
mobilization of the tissues so that there is no tension 
whatever on the palatal flaps, and, perhaps even 
more important, on extreme gentleness in the han- 
dling of this tissue. In every case the tongue is freed 
if it does not come out of the mouth easily. The 
tongue is lengthened by a horizontal incision of the 
frenulum and sutured in a vertical direction. Such 
liberation may be instrumental in giving good tongue- 
tip sounds. 


CRITERIA FOR SUCCESSFUL REPAIR 


The criteria for successful treatment of a cleft 
palate cannot be limited to the observations that 
complete palatal closure has been obtained any more 
than they can be based solely on such measures as 
cephalometric evaluation. The palatal closure should 
be complete and the cephalometric studies should 
show normal development, but above all else the 
child must be of acceptable appearance, speak well, 
within the limits of “normal speech,” and be as well 
adjusted to life as his contemporaries. 


MATERIAL FOR STUDY 


Two groups of children, totaling 164, were chosen 
for follow-up study. The first comprised 108 private 
patients operated on between 1942 and 1952. From 
a much larger number of children with good speech, 
we selected these 108 because they lived within a 
300-mile radius of Boston and could be brought 
back easily for study. The second group was drawn 
from a consecutive series of 75 private patients op- 
erated on in 1946 and 1947; of these, 56 were located 
and were available for study. To avoid cumbersome 
verbiage, this second group is called the “consecu- 
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tive series.” The statistical data gathered from this 
series is of interest when compared with that of the 
first or “selected group.” We thought it important to 
try to determine why children with good speech have 
it. It was also important to learn in what proportion 
good speech developed after repair. 

Dental evaluation was made of 164 patients. Be- 
cause of the rigid standards for technic, cephalometric 
roentgenograms were satisfactory on only 112, which 
are reported below. Cephalometric examinations were 
also done on a random sample of the general popula- 
tion, and 25 children with neither palatal defects 
nor a history of any other defects were used for 
controls. 


METHOD oF Stupy 


The children were classified according to age, sex 
and type of defect. To describe the anomaly a modi- 
fication of the Veau classification was used. How- 
ever, for speech evaluation it is necessary to know 
simply if the child had a cleft of the soft palate alone, 
a complete cleft through the palate or a complete 
cleft of the palate and the alveolar ridge. Data were 
also obtained on the following points in each group: 
family history; age at time of lip repair; age at time 
of palate repair; preoperative adequacy of tissue, 
width of cleft, presence or absence of micrognathia 
and so forth; time of onset of speech and description 
of preoperative speech; analysis of present speech (a 
tape recording was made for each child) ; type of 
speech training, if any; velar length and activity; 
presence of Passavant’s ridge or lateral pharyngeal 
activity or both; audiometric evaluation; status of 
ear, nose and throat, including time of tonsillectomy 
and adenoidectomy and any postoperative nasality 
thereafter; cephalometric roentgenographic examina- 
tion; occlusal evaluation by casts and intraoral x-ray 
studies; estimate of child’s intelligence and general 
adjustment; and estimate of adequacy of home en- 
vironment. 

To describe speech, the following classification was 
used: 


Normal, non-nasal speech. 
Non-nasal speech with minor articulatory de- 
fects: the articulatory defects included here are 
of the type not secondary to a cleft palate, such as 
lalling, lisping or infantile sound substitutions. 
Shght nasality: nasality to such a slight degree 
that the casual listener would not be concerned 
over it. 
Moderate nasality: to the extent that anyone 
would notice it. 
“Cleft-palate speech”: severe nasality and the 
type of faulty articulation commonly attributed to 
an unoperated or poorly repaired cleft palate (rhi- 
nolalia aperta). 
Hyponasal speech: markedly blocked or “ade- 
noidal” in quality (rhinolalia clausa) . 
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Although such speech evaluation is purely subjec- 
tive, it has been proved to be an acceptable scale in 
over-all clinical evaluation of the child with a cleft 
palate. Further analytic research based on objective 
data, such as correlation of measured radiologic and 
laminographic findings with type of speech,’ is be- 
yond the scope of this presentation. 

A tape recording was made of each child’s speech. 
The child was asked to repeat 10 or 12 sentences cho- 
sen to illustrate particularly the sibilants (s, z, sh, zh) 
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of palatal defect. It is found that, although many 
parents know of no family history of cleft lip or 
cleft palate, some of them report variations in the 
manifestation of the syndrome of cleft lip and cleft 
palate.*® Such items included congenital cleft-lip 
scar, velar insufficiency, excessively high palatal vault 
and absent uvula. Among the related orodental 
anomalies reported were supernumerary teeth, sup- 
pression of one or more incisors and irregularity of 
the dental arches. 


Tasie 1. General Data. 


Source or Tota. AVERAGE Sex Ratio PATIENTS PATIENTS A PaTIENTS 
Data PATIENTS AGE (Mate: FeMALe ) WITH WITH AGE AT OPpEraTED ON 
Pos!TIve QUESTIONABLE Time OF by 2 Yr 
FaMILy FamILy OF 
H H 
yr. mo. 
Selected group 108 1% 1:1 22 (20%) 21 (19%) 19 91 (84%) 
Consecutive series 56 9 2:1 10 (18%) 7 (12%) 17 49 (87%) 


and plosive consonants (k, g, t,d, p, b, tch,dge). To 
demonstrate the presence or absence of nasal emission 
of breath during speech, the child was asked to repeat 
the sentence, “Bobby had a lazy old cat”; this was 
done normally and also while he was holding the nose. 

To check our judgment of “normal” speech a test 
tape was made containing the voices of 20 children; 
some of these had had a cleft-palate repair, and some 
were normal children. This tape was then presented 
as a test to the Surgical House Staff, to a group of 
graduate students in the Department of Speech Pa- 
thology at Boston University and to the members of 
the New England Pediatric Society. The listeners 
were requested to identify children who had repaired 
cleft palates and those who were normal. In each 
test many of those taking the test could not tell the 
difference. Some of them called normal children 
“cleft palate” and some also called children with 
cleft palates “normal.” The results were no better 
than chance guessing; the majority of listeners agreed 
that all the children on the tape had speech within 
the range of normal limits. 

Dental examination included occlusal evaluation 
by means of casts and intraoral x-ray examinations 
as well as cephalometric roentgenography. The latter 
basically involves a special device by means of which 
the head can be held in a fixed position during the 
exposure of the film. Since any method of immobiliz- 
ing the skull is hampered by the soft tissues that over- 
lie the bony parts, some variation is possible but can 
be minimized with proper technic. In this study a 
Margolis cephalostat was used. 


RESULTS 


General Data 


The general data for both groups are outlined in 
Table 1. It may be noted that some of the children 
are listed as having a “questionable” family history 


The children in the selected group ranged in age 
from three to seventeen years, the mean age being 
seven and a half years, and those in the consecu- 
tive series from seven to thirteen years, the mean age 
being nine years. The average age at operation in 
the selected group was nineteen months, and that in 
the “consecutive series” seventeen months; 84 per 
cent of the children in the selected group were op- 
erated on before twenty-four months of age, and 50 
per cent of them were operated on by fifteen months. 
Of the consecutive series, 87 per cent were operated 
on before twenty-four months and 50 per cent at 
fourteen months of age. 


Type of Defect 


To determine the possible relation between type 
of cleft and the postoperative result, it would be help- 
ful to know not only the extent of the unoperated 
cleft but also the width of the defect, adequacy or 
inadequacy of palatal and velar tissue, presence or 
absence of micrognathia and so forth. All such in- 
formation was rarely available from the records in 
sufficient detail to provide a clear preoperative pic- 
ture. Therefore, the cleft palate was classified ac- 
cording to its location on an anteroposterior plane, 
which admittedly is inadequate description at best. 
Table 2 shows the distribution of the types of cleft 
palate; the numerals refer to those of the Veau classi- 
fication.® In the selected group 56 (52 per cent) 
were postalveolar clefts, and 52 (48 per cent) were 
per-alveolar. In the consecutive series, 20 (36 per 
cent) were postalveolar and 36 (64 per cent) were 
per-alveolar clefts. 


Speech Results 


Speech results are shown in Table 3. Eighty-three 
per cent of the children in the selected group and 71 
per cent of those in the consecutive series had no na- 
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sality and no nasal emission of breath during speech. 
The majority of articulatory defects were lisping or 
lalling (substitution of W for R or L), the latter bear- 
ing no relation to any palatal or dental condition. As 
would be expected, most articulatory defects involved 
the sibilants and occurred in the children with alveolar 
cleft. The majority of these will show considerable 
improvement after orthondontia whether they re- 
ceive speech therapy or not. This is especially true 
of the children who have normal voice quality. 


TasL_e 2. Type of Distribution. 


Tyre or Derect* PATIENTS IN PATIENTS IN 
SELECTED Consecutive 
Group Series 
I 13 2 
Il 37 16 
Ill 39 23 
IV 15 12 
Cleft lip + II 2 2 
II through alveolus 1 1 
Cleft lip + alveolus + uvula 1 0 
Totals 108 56 


*Modified Veau classification.*® 


It is noteworthy that consistently the parents of 
the children who now have normal speech stated that 
the primary speech problems encountered were artic- 
ulatory. None of this group reported nasality to be 
a problem in speech development. 


Velar Length 


Velar length was observed clinically and was simply 
described either as relating to a palate that appeared 


TasLe 3. Speech Results. 


IN 


Type or Speecn PATIENTS IN 

Group 

Normal non-nasal 76 (70%) 28 (50%) 
Non-nasal with faulty articulation 14 (13%) 12 (21%) 
Slight nasality 12 (11%) 6 (11%) 
Moderate nasality 4 ( 4%) 1 ( 2%) 
Hyponasal 2 ( 2%) 1 ( 2%) 
“Cleft palate’’ 8 (14%) 
Totals 108 
Total non-nasal cases ) 


90 (839% ) 40 (71%) 


too short to effect velopharyngeal closure or one that 
appeared adequate to effect closure, all other factors 
being equal. Table 4 shows these results. Of the 
total of 130 children with no nasality, 46 per cent 
had soft palates that were considered too short to 
permit a “normal” velopharyngeal closure. This was 
true of 70 per cent of the total of 34 children with 
nasal speech, including the 8 with “cleft-palate 
speech.” In view of all other factors, the relation 
between nasality and velar length is not statistically 
significant in these cases. Although clinical appraisal 
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allows only a rough estimate of velopharyngeal 
closure, results of clinical radiographic and lamin- 
agraphic studies reported elsewhere corroborate these 
findings.’°-*® 


Lateral Pharyngeal Activity 


Because of the large number of variables implicit 
in speech development itself, it is difficult to analyze 
the reasons for good speech. Major emphasis in the 
literature to date has been placed on the levator 
sling, Passavant’s ridge and the musculature involved 
in achieving velopharyngeal closure. The functional 
anatomy of the palate and pharynx has been described 
by many observers on the basis of anatomic dissec- 
tion, direct observation and roentgenology. The ma- 
jority agree that this is a “complex patterning of 
interaction between the horizontal, vertical and ob- 
lique muscular fibers of the nasopharynx, oropharynx 
and palate.”’’? Observation of the children with non- 


TaBLeE 4. Relation between Type of Speech and Velar 


Length. 
Type or SPEECH PaTIENTS IN PATIENTS IN 
SELECTED CoNnSECUTIVE 
Group Series 
SHORT ADEQUATE SHORT ADEQUATE 
VELUM VELUM VELUM VELUM 
Normal non-nasal 34 42 7 21 
Non-nasal with faulty articulation 9 5 9 3 
Slight nasality 7 5 3 3 
Moderate nasality 4 0 1 0 
Hyponasal 0 2 1 0 
“Cleft palate”’ 0 0 8 0 
Totals 4 29 27 
Total with any nasality i 9 13 3 


nasal speech in both the selected group and the con- 
secutive series revealed one outstanding factor. When 
the oropharynx was examined while the child was 
saying “ah,” without exception every child with non- 
nasal speech exhibited marked inward movement of 
the lateral pharyngeal walls. The posterior faucial pil- 
lars seemed to leap toward each other. This was true 
of the three-year-olds as well as of the older children 
and was in no way related to the length of the velum. 
The following held true in every case: 


Non-nasal speech resulted if the palate was long 
and muscular and there was good lateral pharyn- 
geal activity, with or without strong visible con- 
traction of the posterior pharyngeal wall, or if the 
palate was short but there was tremendous lateral 
pharyngeal activity, with or without strong visible 
contraction of the posterior pharyngeal wall. 

Slight or moderate nasality occurred if the 
palate was short and lateral activity was weak. 

“Cleft-palate speech” resulted if the palate was 
short and lateral pharyngeal activity was absent. 
The findings of this study suggest that the palato- 

pharyngei and the salpingopharyngei may play a more 
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active part in the development of good speech in the 
child with cleft palate than has been realized before. 
The action of these muscles normally is to decrease 
the breadth of the pharyngeal isthmus and, acting in 
the reverse direction, to elevate the posterolateral 
pharyngeal walls, thereby promoting or facilitating 
contraction of the superior constrictor at the level of 
Passavant’s ridge.’* Wardill,’°°° Subtelny*' and 
others** have concluded that the lateral dimensions 
of the nasopharynx are wider in persons with cleft 
palate. The lateral pharyngeal activity exhibited by 
the non-nasal speakers seen in this study indicates that 
there is considerable compensatory activity to di- 
minish the isthmus on a transverse axis. It is signifi- 
cant that, of the children followed, those with good 
speech showed greater movement of the lateral wall 
than is seen normally or than was observed in chil- 
dren with nasality. 

It is also noteworthy that, of the non-nasal speak- 
ers, the high-riding tongue reported by many as being 
typical of the child with cleft palate was not ob- 
served.”*-** These children showed no humping of 
the dorsum of the tongue; lingual motility was excel- 
lent. 


Hearing 


The audiometer used was an ADC, Type 50E. 
Testing was performed in a sound-treated office un- 
der uniform conditions. Each child was screened at 
15 decibels, but if any one frequency was missed, a 
thorough audiometric test was given. All those with 
an average loss of 20 decibels or more in the better ear 
are reported as having hearing loss (19 per cent of the 
entire group). 

Of the selected group 23 (21 per cent) had hear- 
ing loss. Eleven were males, and 12 females. Twelve 


TaB_Le 5. Distribution of Hearing Loss According to Type 
of Speech (Selected Group). 


Type or SPEECH No. or Type or Hearinc Loss 
Cases 


Normal non-nasal 16 None greater than 40 decibels 


Right — 0 
Non-nasal with faulty ‘Ki t — 38 decibels 


articulation Bilateral — 30 decibels 
Bilateral high frequency — 65 decibels 
Slight nasality | Bilateral — 20 decibels 


Moderate nasality 2 Right — 30 decibels 
Bilateral — 30 decibels 


had unilateral loss —- 10 on the left, and 2 on the 
right. Eleven had bilateral loss. As grouped accord- 
ing to type of defect, 8 were in Class II (Veau), 10 in 
Class III and 5 in Class IV. 

In the consecutive series 8 (14 per cent) had hear- 
ing loss. Seven were males, and 1 female. Five had 
unilateral loss — 4 on the left, and 1 on the right. 
Two had bilateral loss. As grouped according to type 
of defect, 3 were Class IT (Veau), 3 Class III, and 2 
Class IV. 


CLEFT-PALATE PATIENT —- MacCOLLUM ET AL. 


303 


These figures are much lower than those reported 
Sataloff and Fraser,?" for instance, 
reported the highest incidence; in a group of 30 chil- 
dren, 90 per cent had hearing loss of at least 15 
decibels in at least two frequencies. Such criteria, 
however, are stricter than those adopted for most 
studies. The expected figure for children with cleft 
palates who have hearing loss generally is at least 
25 per cent.‘ 

Table 5 shows the distribution of hearing loss ac- 
cording to type of speech for the selected group, and 


TaBLe 6. Distribution of Hearing Loss According to Type 
of Speech (Consecutive Series). 


Type or Speecu No. or Type or Hearinc Loss 
Cases 


Left— 50 decibels 
Normal non-nasal 3 i 


Bilateral — 20 decibels 
Bilateral — 35 decibels 


Non-nasal with faulty Left —0 
articulation 3 Right — 20 decibels 
Bilateral — 35 decibels 


Left— 36 decibels 
Left— 60 decibels 


*‘Cleft palate”’ 2 


Table 6 that for the consecutive series. Of the total 
number with hearing loss, the majority were in the 
range of 30-40 decibels. Except for 3 children, who 
possibly have a congenital nerve deafness, the most 
severe impairment was a unilateral loss averaging 50 
decibels in the speech range, and the type was char- 
acteristically conductive. 


Time of Onset of Speech 


The relation between the time of onset of speech 
(whether preoperative or postoperative) and type of 
speech is of no significance in this study since the 
average operative age of these children is well under 
two years. To be significant, results such as these must 
be considered in relation to those of a similar study 
of children operated upon at a much older age. It 
is of interest that 98 per cent of the children showed 
no delay in ciaset of speech and were speaking in 
sentences by the age of thirty months. 


Type of Speech Training 


Of the total of 164 children, there were 130 who 
had no nasality (79 per cent of the entire group). Of 
the 130, there were 116 (90 per cent) who had no 
speech training other than that provided by parental 
guidance — that is, they had no formal speech 
therapy. Other children in the study received pro- 
fessional speech therapy ranging from periodic pre- 
school checkups to weekly lessons carried through 
their school careers to date. Tables 7 and 8 show the 
relation between speech training and type of speech 
in the two groups. 

When the figures for the consecutive series are 
broken down and plotted according to presence or 
absence of any nasality versus presence or absence of 
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any formal speech therapy, the difference between 
the percentages as tested by x° (chi square)* is sig- 
nificant. Thus, it is highly significant statistically that 
72.5 per cent of the children with no nasality in the 
consecutive series had no speech training other than 
by the parents. 

The parents were thoroughly instructed to give the 
child blowing exercises and to carry out a good deal 


Taste 7. Relation between Type of Speech and Speech 
Training (Selected Group). 


Type oF PATIENTS Patients RECEIVING PATIENTS 
PEECH Recetvinc ProFESSIONAL THERAPY ONLY RECEIVING 
PARENTAL No Hep 
GuIDANCE 
PRESCHOOL SCHOOL BOTH 
Normal non-nasal 75 1 
Non-nasal with 
faulty articu- 
tion 2 2 
Slight nasality 4 1 7 
Moderate nasality 1 3 
Hyponasal 2 
Totals 94 (87%) 5 (45%) 9 (8.5%) 


of ear training beginning one month after the palato- 
plasty. At the age of three or four years each child 
was seen by our speech therapist, who determined the 
necessity for specialized training and who counseled 
the parents as indicated. Until this time, the parents 
were instructed to read to the child, look through 
picture books and play “speech games” daily. Partic- 
ular attention was placed from the start on the most 
difficult sounds (c,k,sandt). Provision of an en- 


Taste 8. Relation between Type of Speech and Speech 
Training (Consecutive Series). 


Type or PATIENTS Patients REcEIV PATIENTS 


Normal non-nasal 24 3 1 
Non-nasal with 
—_— 5 1 2 4 
Slight nasality 4 1 1 
Moderate nasality 1 
Hyponasal 1 
‘Cleft palate’ 3 4 1 
Totals 34 (61%) 16 (29%) 6 (10%) 


vironment conducive to and productive of good 
speech development was emphasized; this includes 
good speech models and good speech standards in 
the home, adequate stimulation for self-expression and 
opportunity for a good deal of listening as well as for 
building vocabulary and so forth. The most diligent 
group of parents were those whose children had the 
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best speech, and the majority of these were regarded 
by the speech therapist as having normal speech at 
the age of three or four years. 


Cephalometric Examination 


The cephalometric x-ray studies were evaluated ac- 
cording to the analysis of Downs*® as modified by 
Baum,” in which an attempt is made to appraise the 
facial pattern by means of angular measurements. 
These measurements show the relation of the teeth, 
alveolar processes, maxilla and mandible to each 
other as well as to the cranium. 


Figure 1. Summary of Cephalometric Findings. 


Solid line indicates 112 patients with cleft palate, broken 
line Downs’s ideal normals, - dotted line 25 unselected 
controls. 


Three cephalometric x-ray examinations were made 
on each patient. Nine angular measurements were 
made on each film. To describe each one and to dis- 
cuss its significance are beyond the scope of this pres- 
entation. A detailed report is now being compiled 
with special emphasis on these dental aspects. 

Figure 1 graphically summarizes the cephalo- 
metric findings. The three tracings represent the 
mean values for 112 patients with cleft palate (solid 
line), Downs’s ideal normals (broken line) and 25 
unselected children to serve as controls (dotted line). 
These tracings represent angular projections rather 
than linear measurements. 

The statistical means for the angular measurements 
relating the mandible to the cranium were constantly 
similar in all classes (Veau), the greatest individual 
variation being found in Class IV patients. The mean 
for the axial inclination of the maxillary central in- 
cisors is based upon 79 patients. The remaining 33 
patients had no central incisors (group between six 
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and seven years of age) or had had teeth removed. 
Still others had teeth so completely rotated and over- 
lapping that the axial inclination could not be de- 
termined with accuracy. The total number of teeth 
in crossbite per patient was surprisingly low. 


Occlusal Evaluation 


Mirror-explorer examinations, dental casts and 
intraoral x-ray examinations were the methods used 
to appraise the functional effectiveness and appear- 
ance of the teeth. 

Of the 42 Class I and II patients, 6 were found to 
have ideal occlusions, and adequate occlusions were 
observed in all but 7. Five of these 7 had crowding 
because of premature loss of deciduous teeth. 

Crossbite relations of teeth are the most frequent 
dental irregularity seen in patients with cleft palate 
and also a common irregularity in the general popu- 
lation. A crossbite is the term used to describe an 
upper tooth or teeth biting inside the lower arch. The 
distribution of teeth found in crossbite relation in the 
112 patients studied is shown in Table 9. 

Many patients in Class III were found to have 
minor malocclusions that could be corrected ortho- 
dontically. Some others had severe malocclusion re- 
quiring more extensive orthodontic measures. To re- 
duce these malocclusions to exact figures seemed un- 
desirable since orthodontic diagnosis and prognosis 
are unpredictable in any group of cleft-palate pa- 
tients. Supernumerary teeth, as well as congenital 
absence of dental units, were commonly associated 
with the lateral-incisor areas in Class III and IV pa- 
tients. Only 1 patient of the 42 in Class I and IT had 
a missing lateral incisor. 

Dental care varied considerably, many having re- 
ceived good dental care from the beginning and others 
having been sadly neglected. In the latter gro-:p, the 
neglect was usually due to the refusal of the local 
dentist to accept responsibility for routine dental care. 


Environment and Adjustment 


The families of all the children in both groups were 
of good socioeconomic level. Only 2 were children of 
divorced parents, and, on the whole, the families 
functioned adequately as integral groups. 

At present the children seem to be of good intel- 
ligence and doing average or better work at school. 
The majority have been active in group life in their 
schools and communities and are outgoing, well ad- 
justed youngsters. 


DIscussION 


The findings of this study add further question to 
the validity of the assumption that nasality is a direct 
result of an inadequate cleft-palate repair and that 
normal speech should result with adequate velo- 
pharyngeal closure. Russell't pointed out many years 
ago that an opening into the nose does not necessarily 
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mean nasality of tone: “It is only when the tone is 
penned in, in some sort of cul-de-sac, that it turns out 
to be what is called nasal in quality.” He went on to 
show that excessive constriction produced by the epi- 
glottis, by the interior larynx or between the tongue 
and the walls of the pharynx may cause the lower 
pharyngeal cavities to form such a cul-de-sac. This 
may also be true of the speaker who makes high back 
contacts of the tongue with the hard palate and 
velum.?*23,24 

It has been found that the velopharyngeal space 
may be of any width without producing nasality, pro- 
vided that the minimal tubular area of the anterior 
nasal passage is greater than the posterior one. Nasal- 
ity will result if the labial opening is smaller than 
either nasal opening or, as Kaltenborn™ concluded, if 
TABLE 9. Distribution of Teeth Found in Crossbite Relation. 


VEAU No. or No. or Percent Tora. Tora. 
CiassiFicae PatTIENTS 'ATIENTS AGE OF No. or No. or 
TION PaTiENTS ANTERIOR PosTERIOR 
CrosssitTe IN 
Crossspite Crosssire CrosssiTe 
I 8 1 12.5 2 0 
Il 34 9 26.5 6 4 
III 69 50 72.4 105 79 
IV 11 11 100.0 26 25 


there is “too wide an opening into the nasopharynx in 
comparison with the opening into the nasal cavity.” 

The activity of the lateral pharyngeal wall ob- 
served in the non-nasal speakers in this study must 
act, at least in part, as a compensatory mechanism to 
ensure that the width of the nasopharyngeal cavity 
is not larger than the opening into the nasal cavity 
and that the labial opening maintains its respectively 
larger dimension. That these children showed no 
lingual bulging or humping during phonation and 
had unobtrusive, mobile tongues may be included as 
an important factor in their lack of nasality. Whether 
the practice of lengthening the lingual frenulum at 
the time of palatoplasty contributes to lingual mo- 
tility in these cases is difficult to conjecture. 

Enough data have been presented in the literature 
to indicate that nasality is related to many factors 
other than velopharyngeal closure, especially to the 
acoustic factors pertaining to cavities and cavity 
coupling.**:**9°84 When one thinks of the quality of 
cleft-palate speech, instead of concentrating solely on 
any single factor, it appears necessary to think in 
terms of an acoustic phenomenon involving the 
physiologic sound filter and the cavity relations in the 
entire pharyngeal area. This includes consideration 
of tongue and mandible positions and the degree of 
patency of the oropharynx, as well as the relation of 
the buccal, pharyngeal and nasal cavities. 

It was clearly demonstrated during the course of 
the present study that the best speech results were 
obtained when the child’s palate was closed before 
the establishment of a speech pattern and when he 


306 THE NEW ENGLAND JOURNAL OF MEDICINE 


had been brought up, from infancy, in an environ- 
ment enabling him to have every possible assistance 
in his speech development. ‘The homes of these chil- 
dren with normal speech provided adequate motiva- 
tion and stimulation for speech, good speech models 
and a great deal of ear training. When such parental 
guidance is unobtainable, it seems advisable to engage 
a professional speech therapist for counseling and 
guidance, preferably before the child is three years 
old. The need for such early guidance is being recog- 
nized in other cleft-palate centers. McWilliams* 
even suggests that the speech therapist should begin 
supervision of the child’s speech environment at birth. 
The fact that the parents of the non-nasal speakers in 
this study found that their children needed help with 
articulation rather than nasality lends support to the 
emerging practice of directing speech therapy more 
strongly toward articulation.***’ Certainly, it has 
become apparent that to delay some form of speech 
guidance beyond the age of two years is to impair 
the child’s chances for normal speech. This study has 
shown much evidence that surgical closure of the 
palate before the age of two years is of considerable 
benefit. Without an intact articulatory mechanism it 
is doubtful if the child could reap the full benefit of 
his speech training. 

From the standpoint of appearance, a critical ap- 
praisal of the “skeletal profile” revealed harmonious 
relations among the various bony landmarks. The 
prognathic chin point and concave profile are there- 
fore not characteristic of this group. Persons were 
seen whose facial balance was less favorable. Devi- 
ation of the nose and deficiency in bulk of the upper 
lip, with or without proper support from permanent 
incisors, coupled with a well developed lower lip, can 
also alter the profile. Thus, the soft tissues may 
camouflage an adequate skeletal pattern, especially 
in Class IV patients. It should be pointed out that 
when orthodontic treatment is indicated harmony of 
the facial skeleton is essential for a favorable prog- 
nosis. When the cephalometric results were analyzed 
and projected in the form of a facial outline, there 
were striking differences between the outline for the 
group of cleft-palate patients and the outline repre- 
senting the ideal normal standards. These same dif- 
ferences were observed when the average normal was 
compared with the ideal normal. When the patients 
with cleft palate were compared with the average 
normal controls, no statistical difference could be 
demonstrated. The frequency of ideal and adequate 
occlusions found in Class I and II patients certainly 
indicates that no major impairment of growth and 
development of the maxillary complex had resulted 
from early surgical intervention. 

It would be impossible to correlate the common 
finding of crossbite in Class III and IV patients with 
the time of surgery until the figures could be com- 
pared with those from a series of patients operated 
on at an older age. The presence of an intact alveolar 
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ridge in the Class I and IT patients seemed to prevent 
mesial collapse and also seemed to be of paramount 
importance in the development of a satisfactory oc- 
clusion. 


SUMMARY AND CONCLUSIONS 


During the past ten years a total of 1034 children 
were operated upon for cleft palate by the Plastic 
Service of the Children’s Medical Center in Boston. 
From this larger number two groups totaling 164 
were seen for a detailed follow-up study. The average 
Operative age of the entire group was nineteen 
months. All were operated upon by the same sur- 
geon. Fifty-six of the children represented a consecu- 
tive series operated upon in 1946 and 1947. The re- 
maining children (108) were selected because of 
good speech and availability. 

Of the entire group, 130 (79 per cent) spoke with 
no nasality, and, of this number, 116 (90 per cent) 
had no speech therapy other than that given by 
parental guidance. Only 19 per cent of the entire 
group had a hearing loss averaging at least 20 decibels 
in the better ear. 

Activity of the lateral pharyngeal walls appeared 
to be the most important single factor in the physical 
production of good speech. Of no discernable signifi- 
cance was the type of original cleft, length of palate, 
and hearing loss. 

One hundred and sixty-four children received 
thorough dental examination. Facial patterns as de- 
termined by cephalometric evaluation were different 
from ideal normal patterns, but did not differ appre- 
ciably from those of a random sample of the normal 
population. Dental occlusions were good in a number 
of patients and ideal in some whose defects did not 
extend through the alveolar process. Crossbite re- 
lations found in unilateral and bilateral alveolar cleft 
palate were common but cannot be related to the 
time when the operation was performed. 

In this study it has been shown that an early and 
proper surgical repair, coupled with intelligent 
parental speech guidance and conscientious dental 
care achieves satisfactory habilitation of the child 
with a cleft palate, thereby avoiding the need for 
rehabilitation. 
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ELECTROCARDIOGRAPHIC AND BLOOD-PRESSURE CHANGES DURING AND 
AFTER BILIARY-TRACT SURGERY* 


Daviv MENDELSOHN, JR., M.D.,f AND RicHarp Monuert, M.D.¢ 


PHILADELPHIA 


"THE association of biliary-tract and coronary- 
artery disease has been noted clinically for many 
years.'"'* This relation has been investigated exten- 
sively in the laboratory. There have been repeated 
references to reflexes arising from the upper abdom- 
inal viscera and especially the biliary tract that could 
give rise to cardiac arrhythmias, a reduction in coro- 
nary blood flow and even catastrophe during surgery 
of the biliary tract.’*°*!| However, the work of 
several investigators failed to reveal any consistent 
significant electrocardiographic changes related to 
manipulation of this area.**-** In the laboratory ani- 
mal varied changes in coronary blood flow and in 
the electrocardiogram that were due to visceral 
manipulation or distention have been reported.?*"*~ 
19-21 
The decrease in coronary blood flow in laboratory 
animals was thought by some investigators to be due 
to coronary constriction mediated by way of the vagus. 
Others believed that any reduction in coronary flow 
caused by biliary-tract distention or direct stimulation 
of the vagus was secondary to a fall in blood pressure. 
Eckenhoff and his co-workers,*°-** in fact, considered 
*An abstract of this paper was read at the World Congress of Anes- 
thesiologists, Scheveningen, Netherlands, September 5-1 5, and 


will appear at a later date in a special edition of Current Researches in 
Anesthesia and Analgesia. 
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This work was aided by a grant from ‘eee Wellcome and 


Company, Incorporated, Tuckahoe, New 
+Anesthesiologist, St. Vincent Charity Hospital, Cleveland, Ohio; 
formerly, assistant anesthesiologist, Albert Einstein Medical Center, 


Northern Division. 


fAssociate attending physician, Albert Einstein Medical Center, 
Northern Division; assistant visiting physician, Division of Cardiology, 
Philadelphia General Hospital. 


the coronary vessels in dogs to possess an effective 
intrinsic control of coronary flow mediated by meta- 
bolic needs, and they were unable to demonstrate any 
effective vasomotor control over the coronary circu- 
lation under the conditions of their study. 

It occurred to us that an objective study of the 
cardiac and circulatory status of patients undergoing 


TABLE 1. Age Distribution. 
AGE No. or 
PATIENTS 
yr. 
20-29 2 
30-39 3 
40-49 7 
50-59 16 
60-69 12 
70-79 7 
80-89 3 


biliary-tract surgery might reveal the presence of 
cardiovascular changes due to abdominal manipula- 
tion that could conceivably be missed by the anes- 
thesiologist, surgeon and internist using present clin- 
ical methods of observation. 


METHODS AND MATERIALS 


Fifty patients, whose ages ranged from twenty-four 
to eighty-one years and who were undergoing biliary- 
tract or upper abdominal surgery, were studied 
A large number of these patients had 


(Table 1). 


10. Curry, R. O. L. The Mechanism of the Human Voice. 205 pp. 
- New York: Longmans, Green & Co., 1940. : 
12. 
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operative cholangiograms, which required that the 
common duct be dilated to varying degrees. The 
series included 30 patients known preoperatively to 
have cardiac disease and 20 patients with no history 
or demonstrable evidence of cardiac disease. Most of 
them had a history of cardiac disease because it was 
thought that in this group abdominocardiac reflexes 
would be more likely to develop since it has been 
shown!®:!®.25-5534 that significant reflex changes in 
coronary blood flow and electrocardiogram occur 
more frequently in previously damaged hearts. The 
cardiac group consisted of 12 patients with arterio- 


TaBLe 2. Preoperative Cardiac Status. 
Group No. oF 
PATIENTS 

Patients with no heart disease 20 

Patients with heart disease 30 
Arteriosclerotic heart disease 12 

History of previous infarction 3 

Hypertensive cardiovascular disease 7 


Arteriosclerotic heart disease & hypertensive 
cardiovascular disease 


History of previous infarction 4 


Acyanotic congenital heart disease 1 


sclerotic heart disease, 10 patients with hypertensive 
cardiovascular disease and arteriosclerotic heart dis- 
ease, 7 with hypertensive cardiovascular disease and 
1 patient with an undiagnosed acyanotic congenital 
heart lesion (Table 2). 

Twelve-lead electrocardiograms were recorded pre- 
operatively on all patients. During surgery Lead V, 
was followed with reference to the limb leads at in- 
tervals. Electrocardiograms were taken during the 
immediate postoperative period when the patient had 
reacted from the anesthetic. Follow-up electrocardio- 
grams were done at varying intervals postoperatively. 

In 45 cases, the brachial artery was cannulated, 
and continuous pressure pulses were recorded with 
the use of a Statham transducer. These were re- 
corded simultaneously with the electrocardiogram by 
means of a Sanborn Twin-Viso Cardiette. 

The patients received premedication consisting of 
morphine or Demerol and atropine, with dosages 
varying according to age, weight and physical status. 

In 46 cases, anesthesia was maintained by a combi- 
nation of thiopental (Pentothal Sodium), nitrous 
oxide and succinylcholine chloride.* After induction 
with thiopental and succinylcholine, endotracheal 
intubation was performed, and the patients were 
maintained on controlled respirations with the use 
of nitrous oxide and oxygen supplemented by inter- 
mittent doses of thiopental and succinylcholine when 
indicated. At least 25 per cent oxygen and frequently 
larger amounts were administered at all times. The 
patients were maintained in a light plane of anes- 
: *Kindly Wellcome and Company, 


, New 
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thesia. In 2 cases, cyclopropane with succinylcholine 
as the relaxant was used after intubation with thio- 
pental and succinylcholine. Ether was used in | case. 
Gallamine triethiodide (Flaxedil) was the relaxant 
in | case. 


RESULTS 


Of the group of 20 patients with no clinical evi- 
dence of cardiac disease preoperatively, 5 (25 per 
cent) showed variations in pulse or blood pressure 
that were related to surgical manipulation. There 
were no electrocardiographic changes except sinus 
bradycardia due to surgical manipulation. Reversible 
blood-pressure drops, the most significant of which 
was from 158 systolic, 104 diastolic, to 102 systolic, 
80 diastolic, occurred in 2 patients. A sudden rise in 
blood pressure associated with manipulation (90 sys- 
tolic, 68 diastolic, to 158 systolic, 102 diastolic) oc- 
curred in 1 patient. Six patients (30 per cent) with 
no cardiac disease had gradual electrocardiographic 
changes that could not be ascribed to any specific 
surgical maneuver such as gall-bladder manipulation. 
These changes were not related to variations in blood 
pressure except possibly in 1 patient in whom a rise 
in blood pressure was accompanied by tall, peaked, 
symmetrical T waves. Transient, tall, peaked, sym- 
metrical T waves were recorded in 3 cases. Transient 
ST-segment changes occurred in 1 case, and in an- 
other flattened T waves and ST-segment depressions 
developed but disappeared as surgery progressed. 
Ventricular premature beats were seen in | patient. 

Of the group of 30 patients with cardiac disease 
preoperatively, changes related to surgical manipula- 
tion developed in 15 (50 per cent). Alterations in 
the electrocardiogram other than sinus bradycardia 
occurred in 5 patients. These changes were atrio- 
ventricular dissociation, atrial premature beats with 
lowered T waves, increased frequency of ventricular 
premature beats and recurrence of a_ preoperative 
transient left-bundle-branch block associated with a 
mechanical alternans and aberrant QRS complexes. 
Transient sinus bradycardia occurred in 5, and a fall 
in blood pressure not associated with pulse changes in 
4+ cases. One patient had a sudden rise in blood pres- 
sure. All these changes bore a temporal relation to 
surgical manipulation that suggested that they were 
reflex. 

Twenty-two (73 per cent) patients with car- 
diac disease manifested gradual electrocardiographic 
changes that could not be ascribed to any specific 
surgical manipulation. With the exception of 1 case, 
these changes could not be related to changes in blood 
pressure. During operation, the electrocardiograms 
in 8 cases showed significant improvement, involving 
ST-segment and T-wave changes. These were defi- 
nitely related to slowing of the pulse rate in 3 cases. 
ST-segment abnormalities and flattened or inverted 
T waves occurred in 5 cases. Flattened T waves 
alone developed in 3, and tall, peaked, symmetrical 


7 
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T waves in 2 cases. Inverted U waves occurred in 1. 
One patient manifested an atrioventricular dissoci- 
ation with secondary ST-segment and T-wave changes 
(Fig. 1). In this case a myocardial infarction subse- 
quently developed. Atrial premature beats were seen 
in two cases. 

Significant hypotension during surgery occurred in 
only 2 cases. An eighty-year-old man with hyper- 
tensive cardiovascular disease had a drop in arterial 
blood pressure from 190 systolic, 110 diastolic, to 48 
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tients had electrocardiographic evidence of myo- 
cardial ischemia — that is, changes in ST segments 
and T waves — in the immediate postoperative pe- 
riod in the presence of high oxygen concentration 
with little or no change in blood pressure. It is sig- 
nificant that of the 9 patients with evidence of 
ischemia, 4 (2 with ST-segment depression, 1 with 
ST-segment elevation and 1 with ST-segment de- 
pression followed by elevation) went on to the de- 
velopment of electrocardiograms consistent with the 


Ficure 1. 


Electrocardiograms in Case 3, a Sixty-Year-Old Woman with a Preoperative History of Hypertension and 


Preoperative Electrocardiograms Showing a Nonspecific Abnormality (Paper Speed, 10 Mm. per Second). 
In A (Lead Vs) arrow points to onset of atrioventricular dissociation simultaneously with traction on the gall bladder; 
this persisted for about twenty minutes and reverted spontaneously. 
In B (Lead V,) note the appearance of tall, symmetrical peaked T waves that appeared about twenty seconds from the 
end of the atrioventricular dissociation. 
In CG (Lead V,), the tracing taken immediately after operation, the T waves are taller than the QRS complex. 
In D, the electrocardiogram taken on the ninth postoperative day, the T waves are inverted in Leads 1, 2, aVL and V; 
through Vo. There is slight ST-segment depression in —— vb through V; —- these changes persisted for approximately 
eight weeks. 


systolic, 30 diastolic, at the start of operation. There 
was no change in pulse rate or electrocardiogram 
during or after this hypotensive episode. A gradual, 
extreme rise in blood pressure —- from 136 systolic, 
74 diastolic, to 220 systolic, 124 diastolic —- was ob- 
served in 1 case without accompanying electrocardio- 
graphic or pulse-rate changes. One patient, whose 
preoperative blood pressure was 220 systolic, 90 dias- 
tolic, had a fall in arterial blood pressure from 240 
systolic, 113 diastolic, to 187 systolic, 90 diastolic, 
with concomitant flattening of the T waves. With the 
gradual return of blood pressure to the preoperative 
level, the T waves became upright. 

Improvement in the immediate postoperative elec- 
trocardiogram, as compared with the immediate pre- 
operative tracing, was recorded in 4 cases. Nine pa- 


diagnosis of myocardial infarction (Fig. 2, 3 and 
4). One infarct involved the inferior aspect of the 
left ventricle. Significant Q waves were present. 
Three patients showed T-wave changes compatible 
with the diagnosis of anterolateral infarction, but 
lacked unequivocal diagnostic Q waves. These T- 
wave changes persisted for two months or more. Four 
of the remaining patients reverted to their preopera- 
tive electrocardiographic status within two or three 
days of operation. The remaining patient was dis- 
charged with an electrocardiogram that suggested 
myocardial ischemia but could not be classified as 
showing an infarction. 


Discussion 


The rate of occurrence (8 per cent) of myocardial 
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infarction in this series was surprisingly high, espe- 
cially since these patients appeared to be doing well 
clinically during operation and in the postoperative 
period. The infarctions all occurred in_ patients 
known to have cardiac disease, but not necessarily 
in those who were the poorest risks. Two patients 
had histories of previous infarction. None of the 
causes of postoperative infarction usually postulated 
were present in this group. There was nothing pe- 
culiar to these patients, either preoperatively or during 
surgery, to distinguish them from the other cardiac 
patients except that their immediate postoperative 
tracings were suggestive of myocardial ischemia or 
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farction in their respective institutions. Wroblewski 
and LaDue** estimate the incidence to be less than 
1 per cent. We believe that this does not represent 
the true incidence of postoperative myocardial in- 
farction, since the diagnosis is undoubtedly over- 
looked in a number of “silent” cases. Our figure 
probably does not represent the true picture since our 
series was not derived from consecutive cases but from 
cases picked because of poor preoperative status. 
However, we think that the number of unsuspected 
infarctions in our series warrants the conclusion that 
closer electrocardiographic scrutiny of cardiac pa- 
tients after operation is essential. 


| 


FicgureE 2. 


infarction and that the follow-up electrocardiograms 
were consistent with myocardial infarction. 

The 5 patients with similar tracings suggestive of 
ischemia immediately after operation did not subse- 
quently have evidence of myocardial infarction. None 
of those in whom infarction developed had clinical 
manifestations during the postoperative period that 
led the attending physicians to suspect serious cardio- 
vascular complications. This was probably due to 
the presence of pain at the operative site, the ele- 
vated threshold to pain and dulled sensorium because 
of the routine use of narcotics and the relative in- 
activity of these patients during the postoperative 
period, as reported by other investigators.**:*° 

The frequency of unsuspected myocardial infarc- 
tion in this series has led us to believe that this compli- 
cation probably occurs more frequently than has been 
previously realized. It is not believed that it is specific 
to biliary-tract surgery or to the type of anesthesia 
used. Further investigation may clarify this point. 

Master et al.,°° Wroblewski and LaDue* and, more 
recently, Wasserman, Bellet and Saichek*’ reviewed 
the recognized cases of postoperative myocardial in- 


Electrocardiograms in Case 29, a Fifty-seven-Year-Old Woman with a History of Myocardial Infarction 
about Two Months before Surgery and Preoperative Electrocardiograms Showing a Nonspecific Myocardial Abnormality 
(Paper Speed, 10 Mm. per Second). 


The electrocardiogram taken on the fourth postoperative day is consistent with an acute inferior infarction. 


The effect of biliary-tract manipulation on the elec- 
trocardiogram during surgery shows no definite pat- 
tern in our series. This is in accordance with the re- 
ports of other investigators.**-** However, in 12 of 
the 50 cases, there was a slowing of the pulse or 
lowering of blood pressure, or both, that was con- 
sistent with reflex vagal stimulation. These effects 
were sudden and transient, and had a direct relation 
to manipulation. These changes often could not be 
reproduced with the same stimuli in the same pa- 
tient. This did not appear to be due to changes in 
depth of anesthesia, and often there was no further 
addition of thiopental or succinylcholine or changes 
in nitrous oxide concentration between repeated 
manipulations. The larger number of reflex changes 
in the electrocardiogram, blood pressure and pulse 
rate in the cardiac group is in agreement with the 
work of other Five cases 
in the cardiac group demonstrated electrocardio- 
graphic changes concurrent with surgical manipula- 
tion of the biliary tract. The most severe was the 
appearance of atrioventricular dissociation during 
dissection in the region of the hilus of the gall blad- 
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der. The electrocardiogram of this patient continued 
to deteriorate, with ST-segment and T-wave changes 
along with intermittent runs of atrioventricular dis- 
sociation after the episode. Postoperatively, there was 
electrocardiographic evidence of a myocardial in- 
farction. There was no significant change in pulse 
rate or blood pressure during surgery. One cannot 
be certain that the ensuing infarction was also re- 
lated to the reflex that initiated the atrioventricular 
dissociation. Yet the appearance of tall, upright, 
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gives rise to a severe vasovagal reflex with marked 
bradycardia and unobtainable blood pressure. 
Gradual electrocardiographic changes not related 
to specific surgical manipulation were recorded in 
70 per cent of the group with and 30 per cent of the 
group without cardiac disease. The electrocardio- 
graphic changes were similar in both groups — that 
is, ST-segment and T-wave variations were the most 
consistent finding. However, the patients without 
cardiac disease exhibited less severe and more tran- 


Speed, 10 Mm. per Second). 
A = preoperative electrocardiogram, showing complete left-bundle-branch block. 
B = electrocardiogram taken immediately after operation, showing terminal inversion of the T wave in Lead V4. 
= electrocardiogram taken on the ninth day, showing ST-segment depression in Leads 1, aVL and V, through V« (the 
T waves are deeply inverted in Leads 1, 2, aVL and V; through Vs). 
electrocardiogram taken on the fourteenth postoperative day, showing a pattern similar to that observed in C (a follow- 
up tracing taken two months later was the same as the preoperative tracing). 


symmetrical T waves, eventually taller than the QRS 
complex that followed within a few seconds of the 
end of the arrhythmia, suggests that the whole 
process was one and the same, and was related to 
coronary insufficiency that resulted in a myocardial 
infarction. The fact that, with this 1 exception, these 
reflex changes were never a threat to the patients in 
our series and did not require definitive treatment 
was due to their short duration and lack of severity. 
The appearance of potentially noxious reflexes during 
surgery in patients with previous cardiac disease may 
be the result of prolonged or intense stimuli or a 
lowered threshold in persons with unstable cardio- 
vascular systems. This has been demonstrated in 
laboratory work,** and is occasionally observed clin- 
ically when mere palpation of the abdominal viscera 


sient changes, which did not persist in the immediate 
postoperative tracings. The patients with cardiac 
disease, on the other hand, had variations in the 
electrocardiogram that often persisted in the im- 
mediate postoperative tracings; 8 of this cardiac 
group showed significant improvement in the elec- 
trocardiogram during surgery, probably as a result 
of slowing of the pulse, lowered metabolism or the 
administration of higher concentrations of oxygen, 
and in 9 others the electrocardiographic abnormali- 
ties were more striking during surgery (in 6 of these, 
the deterioration persisted in the immediate _post- 
operative tracing). Four of this group, as discussed 
above, later had electrocardiographic evidence of 
myocardial infarction. The precipitating factors of 
these infarctions were obscure and could only be re- 


C 
Ficure 3. Electrocardiograms in Case 36, a Sixty-six-Year-Old Man with a History of Myocardial Infarction (Paper 
C 
D 
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lated to specific surgical manipulation in the case 
mentioned above. None of the patients with electro- 
cardiograms showing more marked abnormalities dur- 
ing surgery or postoperatively experienced bouts of 
hypotension, hemorrhage or hypoxia. 

If reflexes that caused spasm or decreased coronary 
flow were involved they were not detectable by the 
means available. In 1 case in which infarction sub- 
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Ficure 4. Electrocardiograms in Case 46, a Seventy-five- 

Year-Old Woman with No History of Heart Disease and a 

Normal Preoperative Electrocardiogram (Paper Speed, 10 
m. per Second). 


A (Lead V4), taken during surgery, shows the gradual onset 
of ST-segment elevation, fogether with progressive lowering 
of the T waves, wa ape g in inversion (note the increased 
depth of the Q waves). 
B, electrocardiogram taken two days later, shows deeply in- 
verted symmetrical T waves in Leads 1, 2, aVL and V, 
through Vz (these changes persisted for six weeks). 


sequently developed, transient reflex lowering of 
blood pressure and slowing of pulse occurred at a 
time when the T waves were already undergoing pro- 
gressive changes to inversion. It appears that this 
myocardium, with electrocardiographic evidence of 
ischemia, would have been sensitized to any reflexes 
that decreased coronary flow. Yet in this case with 
obvious reflex blood-pressure and pulse changes, the 
simultaneously recorded electrocardiogram showed 
no transient deterioration during the period of the 
reflex. This does not rule out reflex vagal changes as 
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being capable of causing decreased coronary flow. It 
may well be that the stimulus was neither prolonged 
nor intensive enough. It is more likely that the grad- 
ual ST-segment and T-wave changes in the absence 
of blood-pressure or pulse changes were from some 
cause that was not reflex. This may well have been 
some metabolic or chemical abnormality, as suggested 
by Raab.*® 


CONCLUSIONS 


The frequency of “silent” postoperative myocardial 
infarction in this series of biliary-tract surgery sug- 
gests that routine preoperative and _ postoperative 
electrocardiograms should be taken on cardiac pa- 
tients undergoing major surgery. 

In this series reflexes arising from the biliary tract 
during surgery were not clinically significant except in 
1 case. 

There are few arrhythmias and conduction disturb- 
ances under thiopental, nitrous oxide and succinyl- 
choline chloride anesthesia. 
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USE OF PREDNISONE IN THE MANAGEMENT OF SOME HEMORRHAGIC STATES* 


Mario STEFANINI, M.D.,f AND Nancy B. Martino, A.S.t¢ 


BOSTON 


REVIOUS work has indicated the value of ACTH 

and cortisone in the management of thrombocyto- 
penic purpura (idiopathic and secondary) , anaphylac- 
toid purpura, vascular pseudohemophilia and similar 
conditions.’*** The therapeutic efficacy of these drugs 
seems to depend on a complex series of specific as well 
as nonspecific effects.‘ Bleeding manifestations are 
strikingly decreased. For full therapeutic efficacy, 
however, doses of these hormones are required that 
often cause unpleasant side effects (such as salt re- 
tention, hypertension and potassium depletion). 

The introduction of prednisone§ has supplied a 
corticosteroid hormone apparently free of some side 
effects of ACTH and cortisone. It was believed that 
this compound might be useful in the management 
of bleeding tendencies in which ACTH and cortisone 
have been previously employed with success. 


MATERIAL AND METHODS 


Six patients with idiopathic thrombocytopenic 
purpura, 4 with various types of acute leukemia, 2 
with aplastic anemia, 3 with anaphylactoid purpura 
and 7 with vascular pseudohemophilia were the 
subjects of the study. Prednisone was administered 
orally in doses of 0.8 to 1.6 mg. per kilogram of body 
weight daily, depending on the severity of the bleed- 
ing manifestations. Patients were followed daily, with 
observations of their bleeding manifestations, routine 
blood counts, determination of bleeding time, tourni- 
quet test and clot-retraction, prothrombin-utilization 
and thromboplastin-generation tests. ‘The technics of 

*From the Research Laboratories, Saint Elizabeth's Hospital, and the 
Department of Medicine, Tufts University School of Medicine. 
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director, Research Laboratories, and hematologist, Saint Elizabeth's 

Hospital ; established investigator, American Heart Association 
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Kindy supplied as Meticorten by Schering Corporation, Bloomfield, 
w Jersey. 


these tests have recently been described.’> Platelet 
counts were taken by a direct’® as well as by an 
indirect’* method, and their results checked by the 
observation of a well stained, well spread smear of 
peripheral blood. The results given in this paper are 
those obtained with the direct counting method. 
Platelet agglutinins were investigated by incubation 
of the patient’s serum, inactivated and decalcified, 
with plateiets of normal donors of Group O blood 
suspended in either their own plasma or saline solu- 
tion. These technics have been described in detail.’* 


RESULTS 
Idiopathic Thrombocytopenic Purpura 


Four cases of the chronic and two cases of the acute 
variety of the disease were studied. Results of therapy 
varied considerably from case to case. There was a 
beneficial effect on the bleeding manifestations, and 
the tourniquet test became negative within forty-eight 
hours in all cases. The bleeding time was strikingly 
shortened within four to six days of treatment in all 
patients. The effect on the number of circulating 
platelets, however, varied from case to case from 
entirely negative result to striking rise in thrombocytes. 


Case 1. A.C., a 7-year-old boy, had severe cutaneous 
and mucosal bleeding 3 weeks after measles. At the time 
of the lst examination, widespread petechiae were present, 
particularly over both legs and on the mucosa of the hard 
palate. The spleen was not palpable. Platelets were 17,000 
per cubic millimeter, the tourniquet test was grossly posi- 
tive (45 petechiae in an area | cm. in diameter after appli- 
cation of median pressure for 5 minutes), the bleeding time 
was 16 minutes, and clot retraction was 12 per cent; 
prothrombin activity of the plasma was 82, and that of the 
serum 75 per cent. Bone-marrow examination revealed 
moderate erythroid hyperplasia and increased number and 
immaturity of megakaryocytes, which showed poor granu- 
larity of the cytoplasm and were not surrounded by plate- 
lets. Platelet agglutinins were not detected in the patient’s 
serum, 

The patient received 50 mg. of prednisone daily for 28 
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days, after which the drug was reduced progressively and 
then discontinued. No new hemorrhagic manifestations 
were noted after the 3d day, when the tourniquet test 
became negative. The bleeding time was also shortened to 
9 minutes on the 4th day of therapy. The platelet count 
rose slowly, but failed to reach normal values. On suspen- 
sion of therapy, the platelet level fell slowly, and the 
bleeding time became progressively longer. There was, 
however, no return of purpura or positivity of the tourni- 
quet test until 12 days after suspension of therapy. Two 
months later, the platelet count began to rise spontaneously, 
and the patient made an uneventful recovery. This case 
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Ficure 1. Effect of Prednisone Therapy in a Forty-three- 


Year-Old Woman with Chronic Idiopathic Thrombocyto- 
penic Purpura. 


was considered to represent a failure of prednisone therapy 
in a patient with the acute, self-limited type of the disease. 


The administration of prednisone may have accel- 
erated spontaneous recovery in the other case of acute 
idiopathic thrombocytopenic purpura: 


Case 2. In B. J., a 4-year-old girl, severe epistaxis and 
cutaneous bleeding developed 2 weeks before examination. 
There was no history of exposure to drugs or infection. Two 
transfusions of platelet-rich normal plasma“ were adminis- 
tered within 18 hours of admission for the relief of nasal, 
gastrointestinal and cutaneous bleeding. The platelet 
count was 10,000 per cubic millimeter, and all other 
laboratory tests gave results typical of severe thrombocyto- 
penia. A bone-marrow preparation showed a normal number 
of megakaryocytes, most of them, however, exhibiting 
degenerative changes of the nucleus and vacuolization of the 
cytoplasm. Search for platelet agglutinins was again nega- 
tive. Prednisone was started at a dose of 40 mg. daily. 
Clinical signs of bleeding disappeared 2 days after initiation 
of therapy; the tourniquet test became negative within 48 
hours, and the bleeding time was shortened from 28 to 12 
minutes in 72 hours. The platelet count began to rise on 
the 5th day of therapy and was found to be 325,000 on the 
10th day. Remission was sustained over a period of 4 
months. Owing to the well known unpredictability of course 
in idiopathic thrombocytopenic purpura it is extremely 
difficult to determine whether the prompt remission was 
caused, accelerated by or only coincidental with the admin- 
istration of prednisone. 


Effects of prednisone on the chronic variety of the 
disease were also variable. In 1 case sustained re- 
mission was obtained as long as the administration of 
the drug was continued: 


Case 3. P.R., a 43-year-old woman, was admitted to the 
hospital with a 3'/2-year history of profuse and lengthy 


menstrual periods and occasional episodes of mucosal and 
cutaneous bleeding, lasting at times for several months. At 
the Ist examination the platelet count was 40,000 per cubic 
millimeter. Bone-marrow aspiration showed an increased 
number of megakaryocytes, mostly of mature type, surround- 
ed by few platelets, with poor granularity of the cytoplasm. 
Search for platelet agglutinins was negative, as was an L.E. 
test. On adeulnisteotion of 100 mg. of prednisone daily, the 
platelet count rose rapidly, only to fall promptly on discon- 
tinuation of therapy (Fig. 1). The intermittent use of the 
drug, however, has since proved of value in controlling the 
clinical bleeding that occurs from time to time. 


Perhaps the most gratifying therapeutic result has 
been obtained in the management of a case of chronic 
idiopathic thrombocytopenic purpura with detectable 
platelet agglutinins: 


Case 4. R.W., a 37-year-old woman, had a history dating 
back 4 years before admission when she had an episode of 
severe mucosal and cutaneous bleeding. Intracerebral 
bleeding may also have occurred at that time. Hemorrhagic 
manifestations subsided slowly, but, since that time, she had 
noted severe and prolonged menstrual periods and occasion- 
al crises of cutaneous and mucosal bleeding, and the 
platelet count had been found to be persistently low. On 
examination nasal and_ gingival bleeding and diffuse 
petechiae were present. The platelets were 35,000 per cubic 
millimeter, and all hemorrhagic tests reflected the state of 
thrombocytopenia. An L.E. test was negative. Bone-marrow 
aspiration showed an increased number of megakaryocytes, 
mostly of the mature type, with marked lack of cytoplasmic 
granularity, Platelet agglutinins were present in the patient’s 
serum at a titer of 1:128. On administration of 100 mg. of 
prednisone a day the platelet count rose rapidly and, 25 
days later, had reached normal values (Fig. 2). Bone 
marrow aspirated at this time showed normal megakaryo- 
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Ficure 2. Effect of Prednisone Therapy in a Thirty-seven- 
Year-Old Woman with Chronic Thrombocytopenic Purpura 
of Presumably Idiopathic Nature. 


cytes, and the titer of platelet agglutinins was lowered to 
1:16. The drug was reduced progressively and then dis- 
continued, The platelet count, however, has been normal 
since, and the titer of platelet agglutinin has remained at a 
level of 1:8. Clinical and hematologic remission had lasted 
for 4 months when the patient was last seen. 


In the 2 remaining cases the platelet count was 
entirely unaffected by the use of prednisone, although 
there was striking improvement in the bleeding mani- 
festations. 


Case 5. L.W.R., a 44-year-old woman, had suffered from 
intermittent bouts of cutaneous and mucosal bleeding since 
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1938. The platelet count had been uniformly low at all 
times, reaching values of 20, per cubic millimeter in 
periods of very severe bleeding. At 1 time ovarian irradia- 
tion was resorted to for the control of profuse menstrual 
bleeding. Menstrual flow was then interrupted for 10 
months. Splenectomy was carried out in 1949, with fleeting 
clinical remission, but without elevation of the platelet 
count. At the time of examination the platelet count was 
14,000 per cubic millimeter, and the few thrombocytes seen 
were large and bizarre. Megakaryocytes were abundant in 
the bone marrow, and showed karyorrhexis and lack of 
cytoplasmic granularity. A search for platelet agglutinins 
was negative. The patient received 100 mg. of prednisone 
daily for 30 days. Although there was no significant eleva- 
tion of the platelet count (Fig. 3) bleeding manifestations 
were temporarily reduced in severity, capillary resistance 
(tourniquet test) improved, and the bleeding time was 
shortened. e drug was then gradually reduced in dosage 
and finally discontinued. After 3 weeks of rest, 400 mg. of 
cortisone was given daily for 25 days, also without result. 
ACTH was administered 1 month later in a dose of 200 
units daily for 20 days. The platelet count rose to 150,000 
per cubic millimeter within 1 week, and there was prompt 
regression of bleeding manifestations and a return to normal 
of hemostatic function. Suspension of therapy, however, was 
followed by drop in the platelet count within 6 days. 


Improvement of bleeding manifestations without 
elevation of the platelet count was also obtained in 
another patient with chronic idiopathic thrombo- 
cytopenic purpura in whom splenectomy had not yet 
been performed. This has been recently carried out, 
and, four weeks after the operation, the platelet count 
was still low, although there had been improvement 
in the severity of the bleeding manifestations. 


Thrombocytopenia of Acute Leukemia 


Prednisone was used in 4 cases of acute leukemia, 
primarily for the prevention and control of bleeding 
manifestations in the course of therapy with chemo- 
therapeutic agents. The effect of the drug was com- 
pared with that obtained in similar cases with the 
oral use of comparable doses of cortisone. This series 
included 1 child with acute lymphocytic leukemia 
treated with 4-amino-N”° methylpteroyl glutamic acid 
(Methotrexate), 2 cases of acute histiocytic leukemia 
treated with 6-mercaptopurin and 1 case of acute 
myelogenous leukemia treated with Myleran and, 
after three weeks of unsuccessful therapy, with 6- 
mercaptopurin also. Doses of 1.5 mg. per kilogram 
of body weight daily were consistently employed. The 
effects were similar to those observed with comparable 
doses of cortisone: a sense of well-being and tem- 
porary reduction or suppression of bleeding manifes- 
tations. In no case of this obviously small series was 
the use of prednisone at the doses employed believed 
to have favored the control of the leukemic disease. 


Thrombocytopenia of Aplastic Anemia 


Two patients with aplastic anemia were given 
doses of 1.5 mg. of prednisone per kilogram of body 
- weight for twenty weeks. One case was entirely idio- 
pathic; the other, in a truck driver, might have been 
related to prolonged exposure to gasoline fumes. The 
only important effects observed were reduction in the 
bleeding manifestations, a return to normal of the 
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tourniquet test, some shortening of the bleeding time 
and, in 1 case, a fleeting elevation of the platelet 
count. There was no reduction in the requirement 
for blood transfusions. 


Anaphylactoid Purpura 


Two cases of the acute variety and 1 of the chronic 
variety of the disease were treated. 


The 1st patient, a 5-year-old boy, had no past history of 
the disease. He was admitted to the hospital because of 
melena with crampy abdominal pains, followed within 2 
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Ficure 3. Comparative Effect of Prednisone, Cortisone and 

ACTH on the Platelet Count in a Forty-four-Year-Old 

Woman with Chronic Idiopathic Thrombocytopenic Purpura 
after Splenectomy. 


days by a skin rash limited to the legs and buttocks and 
consisting of the typical large, confluent deep-purplish 
hemorrhagic macules. Examination of the urine was nega- 
tive. Prednisone was given in a dose of 20 mg. daily for 10 
days. Pain and melena disappeared within 2 days, and 
the skin lesions faded within 6 days. Because of, or in 
coincidence with, the administration of the drug, there has 
been no relapse of the disease for the past 6 months, 
although the patient has suffered repeatedly from colds. 
Punch skin biopsy, taken before and 10 days after therapy, 
showed changes identical to those previously described in 1 
patient treated with ACTH.” 


The 2d patient, a 42-year-old woman, had a typical rash 
all over the body except for the face and trunk, hematuria 
and joint pains, possibly related to allergy to penicillin. The 
nonprotein nitrogen was 59 mg. per 100 ml. She received 
70 mg. of prednisone daily for 10 days. All symptoms 
regressed in about 1 week. The skin lesions reappeared 5 
days after discontinuation of therapy and were again 
promptly remitted on its reinstitution. Two months later 
the urine had cleared completely, and the nonprotein nitro- 
gen serum was 29 mg. per 100 ml. 


Also treated was a 45-year-old man with the chronic 
variety of the disease of 2 years’ duration. There was a 
typical skin rash gradually ascending from the feet to the 
waist, made worse by standing and improved by bed rest, 
but no articular, intestinal or renal manifestations. An L.E. 
test was negative. A skin biopsy showed focal smudging of 
collagen bundles in the skin and underlying stroma, a 

ricapillary infiltrate with many gear omer a few 
oor ame and tiny hemorrhages of the dermal papillae. 
The epidermal appendages appeared to be involved in the 
inflammation. The focal areas of inflammation extended 
into the underlying subcutaneous fat, being most marked 
in the superficial dermis. These findings were clearly con- 
sistent with anaphylactoid purpura. The patient received 
50 mg. of prednisone daily for 20 days without any im- 
provement of the cutaneous lesions by either appearance or 
repeated skin-biopsy findings. The only effect observed was 
a decrease of blood sedimentation rate from 62 to 28 mm. 
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in 1 hour (Westergren method). This value returned to the 
original level 2 weeks after suspension of therapy. The 
patient later improved with management of the pulmonary 
disease ( adatemal, drainage, inhalation therapy and so forth). 


Vascular Pseudohemophilia 


The definition of pseudohemophilia applies to all 
hemorrhagic diatheses in which a prolonged bleeding 
time is the characteristic finding. We like to distin- 
guish between a vascular and a platelet-deficiency 
type of this syndrome, the first being due to a con- 
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Ficure 4. Effect of Prednisone on the Bleeding Time in a 
Seven-Year-Old Boy with Vascular Pseudohemophilia. 


nisone 


genital abnormality of the vascular tree, and the 
second to qualitative platelet deficiency. Prednisone 
was used in the management of 7 cases of vascular 
pseudohemophilia as defined here. Doses of 0.5 to 
1 mg. per kilogram of body weight were given daily. 
All patients had typical findings of the disease, in- 
cluding normal platelet number, normal clot retrac- 
tion and negative tourniquet test. In all cases, isolated 
patients’ platelets corrected the deficient clot retrac- 
tion and prothrombin consumption of normal platelet- 
free native plasma. Typical behavior of the bleeding 
time during therapy is shown in Figure 4. The bleed- 
ing time was reduced from nineteen to seven minutes 
within six days and then to five minutes within two 
weeks. Two of these patients were successfully operat- 
ed on for tonsillectomy after treatment for four to 
seven days, the drug being continued for eight days 
after surgery and then slowly discontinued. 


COMPLICATIONS OF THERAPY 


Two of the 23 patients treated had a past history 
of peptic ulcer, but no exacerbation was noted during 
prednisone therapy. Edema was not noted in any 
of the patients although there was no limitation of 
sodium chloride intake. In 3 of the 23 cases there 
was a modest fall in the level of serum potassium, 
which was prevented by oral supplements of 250 to 
1000 mg. of potassium chloride daily. In 2 of these 
cases intermittent muscular cramps and crampy ab- 
dominal pains and in 1 marked pigmentation of the 
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face, trunk and arms developed. Another patient 
manifested a butterflylike rash over the face on sus- 
pension of therapy that lasted for four weeks and then 
scaled and disappeared. In 1 case severe insomnia, 
resistant to all narcotics and barbiturates, occurred 
but disappeared on suspension of therapy and did not 
reappear when ACTH was administered. Levels of 
ascorbic acid in the plasma were determined at fre- 
quent intervals in 16 patients, because of our experi- 
ence with ACTH and cortisone.’® In 8 of 23 patients 
a drop in ascorbic acid level was noted from 0.8 to 
1 mg. per 100 ml. to 0.4 to 0.6 mg. These levels 
returned to normal within two days of administration 
of 300 mg. of ascorbic acid daily. No thromboembolic 
complications, hypertension or glycosuria was noted 
in this series. 


Discussion 


The use of ACTH or steroid hormones (cortisone 
and hydrocortisone) has become standard procedure 
in the treatment of thrombocytopenic states. Their 
main indications, as previously outlined,’* include 
various phases of idiopathic thrombocytopenic pur- 
pura, secondary thrombocytopenia of leukemic disease 
or aplastic anemia, pseudohemophilia (vascular type) 
and anaphylactoid purpura. In our experience, simi- 
lar indications seem to exist for prednisone. 

Our series is obviously too small to permit definite 
conclusions. Those presented here are preliminary, 
particularly so far as the activity of prednisone as 
compared with that of ACTH and cortisone is con- 
cerned. Although of significant value, prednisone 
seeems less effective than cortisone or ACTH in the 
management of idiopathic thrombocytopenic purpura 
and in the control of thrombocytopenic bleeding of 
leukemia and aplastic anemia, irrespective of dose. 
It is, on the other hand, particularly valuable in vas- 
cular pseudohemophilia and in acute anaphylactoid 
purpura. The low doses needed to reduce the bleed- 
ing manifestations in pseudohemophilia and in acute 
anaphylactoid purpura appear to make this drug the 
agent of choice in the management of these dis- 
orders. 

Another stated advantage of prednisone is the 
avoidance of side effects of medication. In this series 
prolonged therapy with high doses was not accom- 
panied by development of edema or hypertension. 
Thus, the drug may have useful application, when it 
may be desired to reduce such side effects. As can be 
seen from the description of many other complicating 
features encountered, however, the use of the drug 
is not entirely without risk at such high dosage. As 
with ACTH and cortisone, careful supervision of the 
patient remains necessary and desirable. 


SUMMARY 


Prednisone was used in doses of 0.8 to 1.6 mg. per 
kilogram of body weight to control the bleeding mani- 
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festations of idiopathic and secondary thrombocyto- 
penia, vascular pseudohemophilia and anaphylactoid 
purpura. The drug was found to be of special value 
in the management of vascular pseudohemophilia and 
acute anaphylactoid purpura. Multiple complications 
suggested the necessity of careful supervision of the 
patient during treatment. 


Since this paper was submitted for publication 3 concer otgg 
al cases of chronic idiopathic thrombocytopenic purpura, 2 
cases of thrombocytopenia of acute leukemia, 5 cases of 
thrombocytopenia of aplastic anemia and 1 case of ana- 
phylactoid purpura have been treated with prednisone. Re- 
sults obtained are entirely comparable to those reported in 
the article. Among these 8 patients, peptic ulcer developed 
in 1 after the administration of 12 gm. of the drug. An- 
other showed marked pigmentation of the body, involving 
primarily the trunk, face and arms and sparing the ab- 
domen entirely. Ascorbic acid deficiency was noted in 2 
additional patients in this series. 
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POSTABORTAL CLOSTRIDIUM WELCHII SEPSIS WITH MASSIVE HEMOLYSIS* 


Report of a Case 
Rosert L. IsHam, M.D.,¢ aNp Stuart C. Fincu, M.D.t 


NEW HAVEN, CONNECTICUT 


a LOSTRIDIUM welchii sepsis is one of the most 
serious complications of induced abortion. The 
majority of these patients are admitted on obstetric 
services, and most of the reviews of this subject have 
appeared in the obstetric literature. However, the 
manifestations of generalized sepsis are often so pro- 
nounced that the nature of the underlying process 
is obscure. Recently, a patient of this type was ad- 
mitted to the University Medical Service of the 
Grace~-New Haven Community Hospital with a 
tentative diagnosis of acute hemolytic anemia of un- 
determined cause. The associated diagnostic and 
therapeutic problems seem of sufficient general 
medical importance to warrant our reporting this 
case and discussing the clinical syndrome. 


Case Report 


R. J. (G.—-N.H.H. 428965), a 28-year-old divorced Ne- 


*From oe Department of Internal Medicine, Yale University School 
of Medicine 


tAmistant resident in medicine, Grace-New Haven Community Hos- 


pital 
{Assistant professor of medicine, Yale University School of Medicine; 
seen physician, University Service, Grace-New Haven Community 


gress, was admitted to the Grace-New Haven Hospital on 
June 12, 1955. Two days previously vaginal bleeding, con- 
siderably more profuse than her usual menstrual period an 
about | week before her expected menstrual date, occurred. 
Several hours later she experienced severe epigastric pain, 
which rapidly became generalized and was associated with 
nausea, vomiting and diarrhea. During the next 2 days the 
abdominal pain persisted, and she passed 10 to 15 watery 
stools per day. During the day before admission she had sev- 
eral shaking chills, felt feverish and was told that her scleras 
appeared brown. On the day of ion she noted a 
mild sore throat, frontal headache and severe generalized 
muscular aching. The urine volume had been scanty since 
the onset of her illness. 

normal menstrual period was recorded on May 19, and 
last coitus had occurred 2 months prior to admission. The 
patient denied, in a most convincing manner, that any 
attempt at abortion had been made, and gave no history = 
either drug ingestion or exposure to toxic agents. The pas 
history was significant only in that she had had 3 pa acer 
pregnancies, and 4 years previously a dilatation and curet- 
tage had been performed for hydatidiform mole. 

Physical examination disclosed a moderately obese, some- 
what dehydrated and acutely ill woman. There was striking 
bilateral brownish discoloration of the scleras. The heart 
and lungs were not remarkable. The abdomen showed 
diffuse, exquisite tenderness to palpation, with rebound 
pain but little or no involuntary muscle spasm. The bowel 
sounds were diminished, but present. Blood was present in 
the vagina, and a small amount of necrotic tissue protruded 
from the cervical os. The uterus was tender, and its size 
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was consistent with a pregnancy of 6 to 8 weeks. Impres- 
sive generalized muscular tenderness was observed. 
The temperature was 101°F. by rectum, the pulse 140, 
and the respirations 20. The blood pressure was 120/80. 
Approximately 20 ml. of dark-brown, guaiac-positive 
urine was obtained on admission. It gave a negative test 


for bile and a +++ + test for albumin, with 13-15 eryth- 


TABLE 1. 
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of 5.3 Bodansky units. The subsequent pertinent changes 
in blood chemical values are shown in Table 1. 

X-ray examination of the chest revealed nothing remark- 
able, but films of the abdomen showed poor psoas shadows 
and a suggestion of free peritoneal fluid. An electrocardio- 
gram revealed sinus tachycardia and right-axis deviation. 

Two hours after admission the hematocrit had fallen 


Blood Chemical Values during the Hospital Course. 


NONPROTEIN CARBON CHLORIDE Soprum Potassium 
Day Nrrrocen Droxine (Torat) 
mg./100 ml. milliequiv./liter milliequiv./liter milliequiv./liter milliequiv./liter mg./100 ml. 
1 71 14.6 90.2 132.9 _ 10.3 
2 105 15.3 90.5 133.8 5.3 —- 
3 151 15.7 94.5 130.0 6.1 40.7 
4 191 16.2 84.0 131.3 5.3 37.0 
5 230 14.5 89.0 127.5 4.6 12.9 
6 286 13.7 87.2 130.7 5.3 5.9 
7 311 12.9 88.5 125.0 5.5 -- 
8 334 11.0 90.7 127.5 7.6 — 
9 348 10.1 87.0 136.0 7.7 3.3 


rocytes and 50-75 leukocytes per high-power field in the 
sediment. Hematologic studies showed a hematocrit of 26 
per cent and a total leukocyte count of 65,000, with 54 
per cent segmented cells, 39 per cent band forms and 7 
per cent lymphocytes. An occasional nucleated erythrocyte, 
moderate microspherocytosis and moderate platelet diminu- 
tion were noted. e reticulocyte count was 2 per cent. 
The cold-agglutinin, sickle-cell, L.E. and Coombs antiglob- 
ulin tests were negative. A sternal-bone-marrow aspiration 
demonstrated a moderate degree of erythroid hyperplasia. 
The marrow was very cellular and contained a normal 
amount of hemosiderin. A buffy-coat smear of a heparinized 
blood sample that had been incubated for 15 minutes at 
room temperature revealed the presence of many phagocy- 
tized erythrocytes. From 1 to several erythrocytes in various 
stages of preservation were found in the cytoplasm of about 
20 per cent of all monocytes present. The plasma was the 
color of port-wine and spectroscopic examination showed 
that both methemalbumin and oxyhemoglobin were present. 
Osmotic fragility was increased significantly (Fig. 1). 

About 5 ml. of brown, cloudy fluid was obtained by 
ee It contained many pus cells, and culture 
revealed Proteus vulgaris, Streptococcus faecalis and Cl. 
welchit. Blood culture was positive for Str. faecalis, which 
was sensitive to both penicillin and the tetracycline group 
of antibiotics. A cervical culture grew out P. vulgaris, Str. 
faecalis and Cl. welchii. A culture of the urine contained 

th P. vulgaris and Cl. welchii, whereas one of the stool 
showed only P. vulgaris and Escherichia coli. The nose and 
throat cultures showed only the normal upper respiratory 
flora. The clostridium obtained from the urine was injected 
into the thigh of a mouse. It produced an inflammatory 
reaction with emphysema in the muscle. 

The patient’s serum was added to a crude lecithovitellin 
preparation in an attempt to demonstrate the presence of 
alpha toxin, but no evidence of hydrolysis was observed. 
Serologic tests for Salmonella typhosa and S. paratyphi A 
and B were negative. A stool specimen gave a positive 
guaiac reaction. 

The initial blood chemical studies showed the nonprotein 
nitrogen to be 71 mg., the sugar 44 mg., the albumin 2.78 
gm., and the globulin 2.36 gm. per 100 ml.; the carbon 
dioxide was 14.6 milliequiv., the chloride 90.2 milliequiv., 
the sodium 132.9 milliequiv., and the potassium 5.3 milli- 
equiv, per liter. The serum amylase was 175 units, and the 
uric acid 8.6 mg. per 100 ml. Liver-function studies indi- 
cated a total bilirubin of 10.3 mg. per 100 ml. (9.6 mg. per 
100 ml. indirect acting), negative cephalin flocculation, a 
thymol turbidity of 7.8 units and an alkaline phosphatase 


from 26 to 19 per cent. Parenteral fluid therapy was started, 
and 1 hour later the hematocrit was 15 per cent; 1500 ml. 
of blood was given, with a rise in the hematocrit to 23 tne 
cent, where it remained throughout the hospital course. The 
patient was given 900,000 units of aqueous penicillin, 
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Ficure 1. Osmotic Fragility in a Patient with Cl. welchii 
epsts. 
It should be noted that the first osmotic-fragility determina- 
tion (6-13) was performed on the day after a transfusion of 
1500 ml. of whole blood. 


800,000 units of procaine penicillin and 1 gm. of streptomy- 
cin per day. By the 2d day she had become afebrile, the 
pulse had slowed to about 80, and the blood pressure was 
maintained at about 140/90. The diarrhea stopped, but 
myalgia and abdominal pain persisted. On the 3d hospital 
day a currettement of the uterus was performed. A large 


/ 
100 
90 
80 
60 
40 
30 
% 


Vol. 254 No. 7 


amount of foul, bloody, necrotic material was removed, and 
a small amount of gas was observed bubbling from the 
cervical os. Histologic examination of this material showed 
it to be decidua. The streptomycin was discontinued be- 
cause of the persistence of anuria, but the procaine peni- 
cillin was continued in a dosage of 2,400,000 units per day. 
On the 4th day she was given 8 vials of gas-gangrene 
antitoxin. 

During the next several days she remained alert and 
comfortable. Abdominal and muscle pains disappeared, but 
the anuria persisted. The serum gradually changed to a 
light yellow color. The leukocyte count stayed around 
30,000. The reticulocyte count remained between 1.5 and 
2.0 per cent. Fluid intake was kept between 600 and 900 
ml. of 20 per cent dextrose in water per day. Digitalis was 
given to offset the adverse cardiac effects of the elevated 
serum potassium. e weight remained constant, and edema 
did not develop. Because of a low serum calcium, calcium 
gluconate was added to many of the infusions. 

In spite of this regimen, on the 8th hospital day the 
serum potassium rose to 7.6 milliequiv. per liter, and the 
patient appeared somewhat more lethargic. On the follow- 
ing day, without any great change in the serum potassium 
level, she became comatose, and a nodal rhythm, with 
moderately peaked T waves, appeared in the electrocardio- 
gram. An attempt was made to lower the serum potassium 
level with a cation-exchange resin given by rectum, but 
without success, and she died on that day. 

Auto revealed an acute necrotizing parametritis and 
bilateral pulmonary congestion, with pleural effusion and 
ascites. In addition there was congestion of the liver, spleen 
and kidneys, severe swelling of the kidneys and generalized 
icterus. Post-mortem cultures from the endometrium were 
positive for Cl. welchii. 


Discussion 


The clinical aspects of postabortal and puerperal 
clostridia infections have been well described.* The 
case presented above was not particularly different 
from many cases recorded in the literature. The pic- 
ture may vary from a mild illness to a fulminating 
septicemia, with evidence of massive intravascular 
hemolysis, which is often seen in the postabortal cases. 
There is usually a history of mechanical interference 
with pregnancy. Although the patient described 
above vehemently denied any such interference it is 
likely that the abortion was induced; however, it is 
conceivable that the infection developed after spon- 
taneous abortion. Cl. welchii in significant numbers 
have been recovered from vaginal cultures of normal 
pregnant women.” 

The initial symptoms frequently consist of nausea, 
vomiting and abdominal and general muscle pain. 
Diarrhea, though somewhat less common, is not an 
unusual presenting complaint. Many authors have 
emphasized the alertness and relative well-being of 
the patient in spite of the gravity of the illness. On 
the other hand, cyanosis and circulatory failure may 
supervene, and the process may be so rapid as to 
cause death within a few hours. The fever is often 
of low degree and is an unreliable index of either 
the severity of the illness or the response to therapy. 
The pulse usually is disproportionately rapid; the 
systolic, diastolic and pulse pressures tend to be low. 
The pulse and blood pressure are better criteria of 
prognosis than fever. The physical findings may be 
few at the onset, the most striking being dehydration, 
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generalized moderate to severe muscle tenderness and 
obvious icterus. Pelvic examination should be con- 
sistent with the duration of pregnancy. 

The laboratory findings are characteristic of an 
acute bacterial infection with intravascular hemolysis. 
The leukocyte count is invariably elevated, with a 
shift to the left in the granulocytic series. Varying 
degrees of thrombocytopenia® and anemia occur. 

Hemolysis may be mild, with only slight elevation 
of the serum bilirubin, but it is frequently severe, free 
heme pigments being present in the plasma and 
urine — in such cases lower-nephron nephrosis, with 
the usual alterations in blood chemical findings, fre- 
quently develops. 

For the first two days in the hospital the precise 
etiology of this patient’s illness was not apparent, but 
was suspected. The clinical picture in many ways was 
characteristic ; however, the possibilities of either rup- 
ture in ectopic pregnancy or drug toxicity existed. 
The low degree of fever combined with the general 
well-being of the patient made us suspicious of some 
illness other than an overwhelming septicemia. The 
negative colpopuncture and eventual isolation of Cl. 
welchu from numerous sites on the third hospital day 
made the etiology of the illness clear. 

In the majority of these cases there is a mixed 
uterine infection, and it is not surprising that in this 
case Str. faecalis was cultured from the blood. Also, 
it is not a unique experience to fail, as we did, to 
demonstrate clostridia in the blood culture. The 
organism does not survive for long periods in the 
blood, and signs of toxemia may be present in the 
face of a negative culture.* Since it is known that 
active alpha toxin may enter the circulation from a 
local infection,* it also seems possible that this 
hemolysin was absorbed from the uterus and that 
bacteremia had not occurred. 

Alpha toxin, a lecithinase, is the hemolytic exotox- 
in produced by Cl. welchii. An attempt to demon- 
strate the presence of alpha toxin in the serum of 
this patient by its hydrolyzing action on lecithovitellin 
was not successful. It should be pointed out that al- 
though the serum used was obtained when the pa- 
tient was first seen, it was not tested until after it had 
been stored in a freezer for a few days. However, it 
seems unlikely that even fresh serum would have 
given positive results. Furr et al.* attempted to dem- 
onstrate alpha toxin in the serum of dogs after giving 
it by infusion. Only after very large amounts (100 
M.L.D. per kilogram of body weight or more) had 
been administered could traces of this material be de- 
tected. 

The treatment of this patient was chiefly a prob- 
lem in the management of renal failure. The infec- 
tion seemed to be controlled adequately with peni- 
cillin, and there was no evidence that hemolysis had 
continued after the first hospital day. The efficacy 
of gas-gangrene antiserum is unsettled. The average 
daily fluid intake was 600 ml., excluding the day of 
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admission, when it was considered desirable to give 
more vigorous hydration. On this program there 
was no weight gain, and she remained in satisfactory 
water and electrolyte balance despite the progressive 
azotemia and persistent anuria. On the last hospital 
day her condition deteriorated rapidly although there 
was only a moderate elevation of the serum potassium. 
Attempts were made to arrange for extrarenal dialysis, 
but were unsuccessful. It remains subject to specula- 
tion whether or not this procedure would have al- 
tered the final outcome.® 

Certain hematologic features of this case deserve 
particular emphasis. The massive intravascular hemol- 
ysis was made apparent by the profound and rapid- 
ly progressing anemia, along with the presence of 
free hemoglobin and methemalbumin i in the plasma. 
The positive identification of these heme pigments 
was substantiated by spectroscopic and chemical 
methods. The absorption bands of oxyhemoglobin 
were visible upon appropriate dilution of the plasma 
with saline solution. However, the absorption band 
in the red portion of the visible spectrum could have 
been either methemoglobin, as has been reported 
previously, or methemalbumin. Failure to demon- 
strate the presence of methemoglobin in the erythro- 
cytes and the use of differential reactions in the 
plasma (that is, 5 per cent potassium cyanide and 5 
per cent hydrogen peroxide) indicated that methem- 
albumin rather than methemoglobin was the pigment 
present. This heme protein undoubtedly was respon- 
sible for the brown color of the plasma. 

The presence of microspherocytes in the peripheral 
blood has been emphasized by others.* In the case 
reported above, they were moderately prominent, 
but the presence of damaged or altered cells was 
demonstrated better by the osmotic-fragility and plas- 
ma-incubation studies. On the day after the initia- 
tion of antibiotic and transfusion therapy a large 
portion of the circulating red-cell population was ab- 
normally sensitive to hypotonic saline solution. This 
was less marked on the following day, and within two 
days osmotic fragility had returned almost entirely to 
normal. After the first hospital day there was no 
further clinical evidence of increased erythrocyte 
destruction. The extensive erythrophagocytosis ob- 
served on stained buffy-coat films of the incubated 
plasma from the patient again demonstrates the 
presence of damaged, coated or altered cells. This 
in vitro phenomenon probably represents the in vivo 
removal mechanism by reticuloendothelial tissue for 
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a great many of the erythrocytes injured by the alpha 
toxin of the Cl. welchii. It is of considerable interest 
that extensive erythrophagocytosis has been observed 
in the bone marrow of dogs after an infusion of alpha 
toxin.® 

In spite of the episode of massive hemolysis the pa- 
tient subsequently did not have an impressive retic- 
ulocytosis, nor did the hematocrit level improve. 
The lack of expected erythropoietic response was 
probably due to the progressive azotemia and smol- 
dering infection. Furthermore, the number of eryth- 
roid precursors in the marrow was increased only 
moderately. Some of the lack of more extensive mar- 
row erythroid hyperplasia was undoubtedly due to 
the azotemia and infection but also to the relative 
increase in myeloid elements in response to the in- 
fection. Additional transfusions were not given for 
fear that another hemolytic episode might further 
impair renal function and increase the plasma potas- 
sium concentration. There was also the possibility of 
inducing cardiac failure through too rapid expansion 
of the blood volume. In retrospect, however, it might 
have been wise to have supplemented the circulating 
hemoglobin level with a few additional transfusions. 

The ability of clostridial organisms of the gas- 
gangrene group to produce severe intravascular 
hemolysis makes their position unique in this respect. 
Many other bacteria have been designated as having 
a similar role, but reliable documentation has been 
lacking. 


SUMMARY 


A fatal case of postabortal septic endometritis 
with massive hemolysis is presented. 

The significance of hemoglobinemia, methemal 
buminemia, erythrophagocytosis and increased os- 
motic fragility in this disorder is emphasized. 
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MEDICAL PROGRESS 


DISEASES OF MUSCLE 
MADELAINE R. Brown, M.D.* 


BOSTON 


PERIODIC paralysis and Thomsen’s disease (myo- 

tonia congenita) have been placed under a new di- 
vision of muscle disease, “Disorders of Excitability and 
Contractility.” In the 1951 Medical Progress report 
on primary diseases of muscle, periodic paralysis was 
not included.” 

The report of the third Progressive Muscular Dys- 
trophy Conference is now in print.* There were four 
scientific symposiums, the first under the chairman- 
ship of Wallace O. Fenn, Ph.D., being entitled “Re- 
cent Advances in Basic Muscle Chemistry, Physiology 
and Pharmacology,” the second, under the chair- 
manship of Ralph W. Gerard, Ph.D., M.D., D.Sc., 
being entitled “Recent Advances in Knowledge of 
Metabolic Alterations in Muscular Dystrophy,” the 
third, under the chairmanship of Herbert S. Gasser, 
M.D., being entitled “Contracture of Muscle,” and 
the fourth under the chairmanship of Derek E. 
Denny-Brown, M.D., being entitled “Regeneration 
and Growth of Muscle.” 

Dr. Fenn, in his introduction, makes the following 
comment: 


We may consider the contractile machinery itself as a 
ible cause of the deficiency of muscular dystrophy. 
ere we have the still unproved suggestion of Zierler, 
that because of some metabolic defect it may be impos- 
sible to synthesize proper quantities or qualities of acto- 
mysin. My friend, Dr. Mason, would tell me there is 
evidence in the histological picture because the muscle 
doesn’t “look right” under the microscope. 

There may be some less obvious chemical defects in 
the contractile machinery in dystrophic muscles. It was 
shown long ago that the concentrations of K and Mg are 
low while those of Ca and Na are high. It may be true 
that each individual fiber contained abnormally high 
concentrations of Na and abnormally low concentration 
of K as in a fatigued muscle. Rats raised on a low K 
diet, according to Cannon, developed heart lesions not 
unlike those seen in muscular dystrophy, but only when 
there is a high concentration of Na in the diet. 

It may that the contractile machinery is in good 
order but the power supply is absent. e mechanism 
whereby the ATP. is broken down into A.D.P. may be 

efective. 


In his introduction, Dr. Gerard characterizes the 
cells in muscular dystrophy as follows: 


It does look very much as if these muscle cells, cul- 
tured and subcultured for some two months by now, 
remain distinctly abnormal as individual cells in culture, 
or at least, distinctly different from muscle fibers of 
normal individuals cultured under the same conditions. 
The dystrophy cells show amitotic division; they never 
show contraction, which the normal ones do quite regu- 
larly; and, perhaps most striking, they show no cross- 
striation, which the normal ones exhibit. 


*Neurologist, Massachusetts General Hospital. 


ProGressivE Muscutar Dystropny 


The late distal form of muscular dystrophy is re- 
ported by Welander,* from Sweden, who examined 
249 patients. The onset was usually between forty 
and sixty years of age, and 149 were men. The 
disorder is inherited as a mendelian dominant. The 
extensor muscles of the fingers are the first affected, 
and later the extensors of the hands, toes and feet. 
The span of life is not shortened, and the slow 
progress of the disease does not lead to complete in- 
capacity. There is a rare homozygous type inherited 
from both parents. Weakness starts in the distal 
muscles of the legs, and the patient is completely in- 
capacitated in ten to fifteen years. 

At autopsy and biopsy the nervous system was 
normal in 3 and showed primary myopathic changes 
in 27 cases. 

Stephens and Tyler® make plain the difficulty in 
studying human heredity when a recessive trait is 
involved. Childhood progressive muscular dystrophy 
is described in 63 patients in 33 separate kindreds, 
in 14 of which there were insufficient data to draw 
conclusions regarding inheritance, whereas in 12 
kindreds there was definite evidence that sex-linked 
recessive traits represented new mutations. Only in 
7 kindreds was there proof of sex-linked recessive in- 
heritance. 

The high mutation rate in muscular dystrophy and 
the failure of patients to reproduce account for the 
frequently sporadic occurrence of the disorder. 


Familial Ocular Myopathy 


One patient with familial ocular myopathy® (a 
sixty-eight-year-old man) died of a myocardial infarct. 
Ptosis had been progressive from the age of twenty; 
he also had weakness of the eye muscles that later 
became progressive. At autopsy the nuclei in the 
midbrain were normal; there were dystrophic lesions 
of the eye muscles, and the other muscles were not 
affected. His two sons, fifty-four and forty-nine years 
of age, had ptosis that began in their teens. Subse- 
quently, the eye muscles were affected. It was ques- 
tionable whether the son of one was affected. The son 
of the other had questionable, mild ptosis. 

The authors state that a survey of the literature on 
external ophthalmoplegia shows that in an article in 
Brain in 1928, Landon and Cadwalader had not ex- 
amined the eye muscles of the patients and had called 
the lesion nuclear. The type of heredity was ques- 
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tionably dominant sex linked but could also be re- 
cessive. Incompletely sex-linked muscular dystrophy 
can be recessive, sex linked or not, dominant and of 
low or high penetrance. 

Writing on the heart in muscular dystrophy, Wei- 
senfeld and Messinger’ reported an autopsy that 
showed, in the posterior aspect of the left ventricle, 
myocardial fibers that were small and fragmented, 
each vessel being surrounded by dense, atrophied 
connective tissue. 

In a group of 44 patients with muscular dystrophy 
85 ‘per cent had signs of dysfunction of the cardio- 
vascular system. In 80 per cent abnormalities of the 
electrocardiogram were observed. Six autopsies are 
reported. 

Lightwood® writes on the bone and joint abnor- 
malities in childhood muscular dystrophy. He de- 
scribes 2 small boys with dystrophy and limitation of 
extension of the knees. Walton and Warrick® consider 
the changes in the bones secondary to lack of normal 
stresses and strains. 

Tyler and Perkoff'® ask the question, “Is muscular 
dystrophy endocrine or metabolic?” They ran 28 
patients with progressive muscular dystrophy and 14 
with facioscapuloh al dystrophy through a battery 
of tests, all of which were negative. The authors 
conclude that there may be altered metabolism of 
myoglobin, for the normal value is not known. 

Muscular dystrophy in later life and the condition 
described by Shy and McEachern™ as menopausal 
dystrophy are forms of chronic polymyositis.’” 

Myasthenia gravis was described with progressive 
muscular dystrophy.’* A sixty-two-year-old man had 
had progressive muscular dystrophy since childhood. 
He had wasting of muscles of the shoulder, arms and 
chest, as well as pseudohypertrophy of the legs. After 
an episode of influenza, ptosis, external ophthalmo- 
plegia, bilateral facial weakness and difficulty in 
chewing and swallowing developed. He did well on 
neostigmine by mouth after a prompt response to 
parenteral administration. Four months later he had 
respiratory failure and died. 


Muscular Dystrophy with Fat Vacuoles in Leukocytes 


In a Dutch article,** 2 brothers, aged twenty-seven 
and twenty-four, were seen in 1951. Both had pseudo- 
hypertrophic muscular dystrophy of Erb and scapulo- 
humeral dystrophy. The mother had gallstones, and 
the father was diabetic. There was no family history 
of dystrophy. A brother and sister were negative. 
In 1948 the older brother had complained of pains 
in the stomach. Fat vacuoles were found in the white 
cells of the blood at that time. Physical examination 
showed a heart murmur; reflexes were depressed, and 
strength poor. He had no muscle atrophy at that 
time. Thirty members of the family were examined, 
and 1 younger brother had the finding of fat vacuoles 
in the white cells. A glucose tolerance test was nega- 
tive, as were tests for cholesterol, and the urine and 
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feces were normal. Sternal-marrow puncture in 1951 
showed fat vacuoles in cells of the myeloid series, 
with a normal differential count of myeloid cells. In 
1951 muscle biopsy was typical of progressive mus- 
cular dystrophy. Vacuoles were seen in the leuko- 
cytes within the blood vessels. In a liver puncture 
there was no glycogen in the vacuoles. The authors 
believed that, normally, fat is not seen in the white 
corpuscles of circulating blood in muscular dystrophy. 
It is not seen in persons with good health but is seen 
with severe infections. 


Muscular Dystrophy with Myoglobinuria Associated 
with Excessive Excretion of 17-Ketosteroids 

A thirty-year-old man was studied who had muscu- 
lar dystrophy and paroxysmal myoglobinuria after ex- 
ercise.**> He had large calves and bilateral pes cavus. 
There was a positive family history. The onset of 
dystrophy had been at eight years, and there was 
not enough wasting to account for his weakness, He 
was married and had a normal sex life. The potas- 
sium was 5.1 milliequiv. per liter at rest and 3 
milliequiv. after exercise. 

Case reports of 3 boys with similar symptoms were 
reported in the literature. 

A defect in the enzyme system concerned with 
muscle metabolism may be a cause of muscular dys- 
trophy. Disturbance of muscle-cell permeability 
causing loss of myoglobin and potassium that followed 
a game of squash indicated muscle breakdown in this 
period. Creatine was increased twenty-four hours 
after the game. An increase in ketosteroids was per- 
haps due to pituitary activity. 

Wald and Lam" treated 15 patients with amino 
acid, folic acid and vitamin B,, and 15 with placebos, 
without improvement. The creatine and creatinine 
excretions of the former group were not altered. 


Pregnancy and Muscular Dystrophy 


According to Danish law, a woman is allowed to 
have her pregnancy terminated when there is a 
“pending danger that the child may, on account of 
hereditary deficiencies, be suffering from mental 
deficiency, epilepsy or a serious and incurable dis- 
ease.” Sterilization may be allowed when ‘“‘a danger 
of affliction with hereditary taint is in favor of 
sterilization.” 

A study of 117 cases was regarded as indicating 
that both the dominantly inherited facioscapulo- 
humeral type and the childhood lower-extremity type 
of muscular dystrophy warrant eugenic measures." 

It is well known in human genetics that a more 
benign type of disease is inherited dominantly, con- 
trary to a more malignant type, which is inherited 
recessively. Various types may belong to the same 
nosologic unit. In childhood the 
type is more common than the faci 
Age of survival is 26.1 fer the former, and 61.3 fee 
the latter. 
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Creatine in Muscular Dystrophy 


Benedict et al.,1* using glycine N15, conclude that 
urinary creatine in progressive muscular dystrophy 
does not originate in muscle but represents freshly 
synthesized creatine that has been denied access to 
muscle, 


LocaLizeEp Muscutar ATROPHY IN DIABETES 


Hirson,’® in the Lancet, describes 6 patients, all 
women beyond the menopause, with localized mus- 
cular atrophy. Although these patients had had 
diabetes, with injection of insulin, for some years the 
author considered the atrophy independent of insulin 
lipodystrophy. These areas of atrophy might be of 
the arms, legs or trunk and, though not symmetrical, 
were usually bilateral and did not follow any nerve 
distribution. 

The striking loss of fat between the muscles of 
the upper arms is seen in one photograph. There 
were no fasciculations or nerve distribution to the 
areas of atrophy. The author cites 3 references in 
the French literature, before the days of insulin, to 
note that muscular atrophy had occurred in diabetes. 
The articles were published in 1883, 1890 and 1917. 
I found that these patients had muscle atrophy sec- 
ondary to lesions of the nervous system. 

When one is faced with one of these patients with 
so much asymmetrical but bilateral loss of subcutane- 
ous tissue, it is natural that the first thought would 
be primary muscular atrophy. However, when one 
tests the strength of these muscles or looks at a micro- 
scopical section of muscle, it is normal. 

Extensive insulin lipodystrophy is a rare disorder 
and only important from a cosmetic point of view, 
whereas the diagnosis of muscular atrophy carries a 
serious prognosis. 


Myoronia DysTROPHICA 


From the Tuscaloosa Veterans Administration Hos- 
pital comes a report of 3 brothers and a sister and a 
second cousin with myotonia dystrophica.”° The 
patient in the Veterans Administration Hospital had 
been bed ridden before death. ACTH and cortisone 
had benefited the myotonia but not the weakness. 
The serum potassium was low after exercise. An 
interesting finding was that the father of the patient, 
according to the history, was thought to have had 
myotonia dystrophica, and the grandmother of all 
those mentioned had had an operation for cataract. 
All the others had the type of cataract seen in the 
disease. Three of the first 5 mentioned had abnormal 
electrocardiograms, and 2 had normal films of the 
skull. 


Myotonia Dystrophica with Dyspnea, Cyanosis and 
Polycythemia 


A fifty-seven-year-oid man became aware of mus- 
cular weakness at the age of twenty-five. The weak- 
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ness of the legs increased until he had been confined 
to bed for the last six years. His father and a 
brother and 2 sisters were affected by the same dis- 
order. In addition to the muscular atrophy he had 
lenticular opacities, testicular atrophy and myotonia. 
He had cyanosis of the lips and nails, dyspnea and 
a red-cell count of 6,800,000, which are characteristic 
of the disease. By fluoroscopy the right leaf of the 
diaphragm was elevated, and movement of the en- 
tire diaphragm was limited. Cardiac-catheterization 
and pulmonary-function studies were done. It was 
thought that the weakness of the respiratory muscles 
had caused the impaired alveolar ventilation and 
incomplete oxygen saturation of blood in the pul- 
monary capillary. The polycythemia is a compensa- 
tory response to impaired oxygenation of blood 
within the lung.?? 

Caughey and Brown” reported 10 families in New 
Zealand consisting of 20 members, 15 with muscular 
atrophy and 5 with cataract alone. The endocrine 
functions were examined in 9—7 males and 2 fe- 
males. There was gonadal atrophy in 5, with in- 
creased follicle-stimulating hormone. There was uni- 
formly low 17-ketosteroid excretion. Two had 
myxedema. Parathyroid function was normal. There 
was normal electrolyte and carbohydrate function 
of the adrenal cortex. On occasion x-ray studies 
showed a small sella turcica, thickened calvarium 
and hyperostosis interna. There was a primary 
glandular defect consisting of atrophy of the andro- 
gen celis of the testis and of the adrenal cortex. 

Radiologic changes in the skull in 13 cases of 
myotonia dystrophica were reported.** Most common 
were small sella turcica, thickening of the calvarium 
and hyperostosis interna. The sinuses were enlarged 
in some cases, and the mandible elongated in 2. These 
features should be accepted as some of the variable 
features of the disease. 

Wohlfart** reported a series of muscle biopsies of 
which 5 showed myotonia congenita, and 18 myo- 
tonia dystrophica; 4 were normal, and 1 showed en- 
larged fibers in myotonia congenita. In myotonia 
dystrophica there were chains of nuclei in the center 
of the muscle cell, which showed different size of 
fibers. Wohlfart considers these two different dis- 
eases. One autopsy revealed myotonia dystrophica. 


DisorpDeRS OF EXCITABILITY AND CONTRACTILITY 


Primary diseases of muscle are few in number, 
but both those mentioned below may indeed be due 
to disorders of the muscle cell itself. Myasthenia 
gravis, myotonia congenita, periodic paralysis and 
a disorder of glycogen breakdown described by Mc- 
Ardle are of this type. The literature of myasthenia 
gravis has been covered by Viets*® in the Journal. 


Myoronta CONGENITA 


Zec et al.*° made a study of the pathophysiology 
of myotonia congenita (Thomsen’s). Seven patients 
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in one family were given curare. Intravenous injec- 
tion of a third to a quarter of the dose given with 
anesthesia favorably affected the distal muscles for 
twelve days. The end plate is oversensitive to normal 
amounts of acetylcholine, and there is alteration of 
permeability of cell membrane. 


Periopic PARALYsIS 


Stevens”? described familial periodic paralysis, 
myotonia, progressive amyotrophy and pes cavus in 
members of a single family. All 23 members of the 
family had familial periodic paralysis; 8 had atrophy 
of the skeletal musculature in early adulthood, 7 had 
enlarged calves in childhood, 4 had myotonia, 15 
had pes cavus, 1 had myasthenia gravis, and 8 had 
areflexia. All had normal serum potassium values. 
Treatment with potassium was not helpful. 

This paper contains a well chosen bibliography 
and excellent discussions of the relation of potassium 
to muscle disorders of many kinds, of the Friedreich 
syndrome to muscular dystrophy and of the endo- 
crine glands to muscle disorders. 

It is stated that familial periodic paralysis and 
myotonia have not been reported in the same patient. 
In these 4 patients the serum potassium was not 
reduced during an attack of periodic paralysis, and 
potassium therapy was not beneficial; in fact, it 
caused pain and stiffness of the lumbar and ab- 
dominal regions. This may have been true because 
of the presence of myotonia. Muscle biopsy of 1 
patient was diagnosed as showing myotonia dys- 
trophica. 


Paralysis with Myotonia Dystrophica 


The medical literature in Germany contains a 
description (1952) of an attack of paralysis in a 
twenty-six-year-old man with typical muscle and 
endocrine changes of myotonia dystrophica.** As far 
as I know this case is the first to be reported. (The 
4 members of the large kindred described above did 
not have the clinical muscle atrophy or endocrine 
changes that are seen in myotonia dystrophica.) This 
case is abstracted, as follows: 


The patient had tachypnea, tachycardia, tracheal rales 
and cyanosis of the lips. During the previous evening he 
had eaten eggs and sausage in a restaurant with compan- 
ions. None had been sick. At 6 a.m. he tried to get out of 
bed and could not move his legs. Later, he could not move 
his arms. Micturition was not affected. He had had no 
previous attacks. 

His mother and 2d brother had ptosis. 

Physical examination showed a flaccid paralysis of the 
extremities, chest and back and the neck muscles. He had 
also lost reflexes, which returned the next day. The spinal 
fluid was normal. The blood sugar was 54 mg. per 100 
ml. The white-cell count was 10,400, with 85 per cent 
neutrophils and 10 per cent stab forms. 

The temperature, which was 98.2°F. on admission, went 
to 101.1°F. and then back to 97.5°F. on the 3d day. The 
nonprotein nitrogen was 31.1 mg., the albumin 3.45 gm., 
and the globulin 3.55 mg. per 100 ml. The potassium was 
2.0 milliequiv. per liter, and the calcium 12.2 mg. per 100 
ml. Hyperventilation, intramuscular injection of epineph- 
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rine and —_— by mouth did not cause an attack. The 
glucose tolerance curve was negative, and the urine was 
normal, 

There was no kidney disease, a diabetes 
or hyperthyroidism. The only predisposing factors seemed 
to be a high-fat meal, sleep and the onset of an infection. 


Progressive muscular dystrophy associated with 
periodic paralysis has also been reported in the Czech 
literature.” An abstract of this case is as follows*: 


The patient’s parents and 2 siblings were in good health. 

At the age of 9 years, after an injection of diphtheria 
antitoxin, fever and paralysis of the legs for 4 days devel- 
oped. Six months later the Ist episode of nocturnal paroxys- 
mal paralysis occurred, consisting of his awaking at 3:00 
a.m. with paralysis, associated with sweating lasting about 2 
hours. Since then there had been repeated episodes, occurring 
irregularly at first, several months apart and at the time 
of admission 1 or 2 a month. These paroxysms appeared 
occasionally after excessive physical exertion and somewhat 
less frequently after a heavy meal, but for the most part 
were without apparent cause. In the afternoon or evening 
there were occasional feelings of heaviness in the extensor 
muscles of the legs, with some paresthesias and some gen- 
eral weakness. Occasionally, there was a feeling of weak- 
ness without paralysis. For the first few years the paralysis 
was more confined to the legs, but 112 years after onset, 
the arms were also involved (but always to a lesser extent). 
There was some difficulty in turning the head during these 
attacks. There was never dysphagia or respiratory distress. 
gen the attacks lasted 2 hours, but the range was 1 to 

ours. 

From the age of 13 on he noted the onset of a “rocking 
gait” and found it more difficult to walk because of weak- 
ness of the legs and a typical “myopathic gait.” 

Physical examination showed a tall man with rather 
acromegalic features. Examination of the fundi was nega- 
tive; there was diffuse muscle atrophy, not sparing the 
small muscles of the hands or those of the neck and throat. 
The muscles were both “hypotrophic and hypotonic.” The 
scapulas were bilaterally winged. Deep tendon reflexes were 
diminished, Strength was generally decreased. There was 
atrophy of the back and abdominal muscles. The abdominal 
and cremasteric reflexes were present. The lower legs were 
severely affected, especially the quadriceps muscles. There 
was bilateral pes excavatum, with bilateral retraction of the 
toes. There was high curvature of the ribs, and curvature 
of the thoracic spine. He could stand only with aid, but 
once upright, he could stand without support. The genitalia 
showed normal development. 

The blood pressure was 120/80, and the pulse 96. Spinal- 
fluid dynamics were normal. There was increased albumin 
and a positive globulin reaction. Blood counts were normal 
except for 3 or 4 per cent eosinophils, and electrolytes were 
normal, as was urinalysis. Normal vestibular function was 
observed. Skull films and an upper gastrointestinal series 
were normal, No persistent thymus could be discerned on 
chest films. 

There was low electric reaction during an attack. It was 
stated that an attack was ca by the administration of 
150 of glucose. [The author then describes a typical 
attack. 

Treatment, consisting of potassium and vitamins, did not 
result in much change. The serum sodium was 177 milli- 
equiv., the potassium 5.9 milliequiv., and the magnesium 1.1 
milliequiv. per liter; the calcium was 10 mg. per 100 ml. 


Bickerstaff,*° who studied 2 patients in detail, 
stresses the permanent muscle and reflex changes in 
1 case. The patient had atrophy of the thigh muscles, 
facial weakness and reflexes only on reinforcement. 
The author found many cases of muscle wasting in 
the literature; 2 of these authors reported pseudo- 
hypertrophy of the calves. Bickerstaff wondered if the 


*Abstracted by Dr. Robert Petranic. 
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fundamental cause of the muscle weakness in familial 
periodic paralysis could be a structural abnormality 
in the elements responsible for contractility. If so, 
the variable biochemical findings and the permanent 
muscular atrophy would be more easily understood. 

Hofman* and Painter*? describe the appearance 
of periodic paralysis in 2 cases — after the onset of 
hyperthyroidism in 1 and after the development of 
diabetes in the other, which concerned a fifty-five- 
year-old man who had hypopotassemia, a sedimenta- 
tion rate of 44 mm. per hour and an abnormal 
glucose tolerance curve; under treatment for diabetes 
these findings reverted to normal. 

McArdle** reports for the first time a muscle 
disease due to a defect in glycogen breakdown. A 
thirty-year-old man had suffered from muscular pain, 
weakness and stiffness after exercise since childhood. 
Blood lactate levels fell during exercise, for the 
muscles were unable to break down _ glycogen. 
Ischemic exercises caused the same fall in blood 
lactate and an abnormal rise in serum potassium. 


Discussion 


Adams, Denny-Brown and Pearson,’ in their patho- 
logical study of the diseases of muscle, analyze the 
nature and pathologic reactions of skeletal muscle 
and then present a detailed consideration of the 
pathology of the various diseases, including muscular 
dystrophies (generalized familial muscular dystrophy, 
dystrophia myotonica and ophthalmoplegia), toxic, 
metabolic and endocrine disorders (myohemoglobin- 
uria and thyroid disease) and disorders of excita- 
bility and contractility such as myasthenia gravis, 
periodic paralysis, congenital myotonia, potassium 
paralysis, and myopathy due to a defect in muscle 
glycogen breakdown. They also consider differential 
diagnosis and methods of pathological study, in- 
cluding methods of obtaining and preparing muscle 
tissue for microscopical examination, biopsy and 
autopsy. Some of their discussion, which contains 
material of great significance, is quoted verbatim,* 
as follows: 


[MUSCULAR DYSTROPHY] 


... In those forms of dystrophy where heredity is strong, 
development early, and progression rapid, many of the 
muscle fibers remain small though otherwise well devel- 
oped. Branching of apparently healthy fibers is common. 
In such forms infiltration of the endomysium by fat cells 
is far in advance of muscular atrophy. This appears to 
point to the existence of a defect in maturation of muscle 
fibers, and their supporting tissue, long antedating the 
onset of atrophy. ... 


[PERIODIC PARALYSIS] 


... The primary disorder must be in the skeletal muscle 
fiber, to account for the complete inexcitability to either 
faradic or galvanic electrical stimulus, and for the occa- 
sional involvement of quite small and asymmetrical groups 
of muscles as in the case of Clark. The effect of glucose, 
muscular exertion, sleep, and similar procedures in pre- 


*Quoted with the permission of the authors and the publishers. 
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cipitating attacks, and of potassium salts in relieving 
attacks, appear to be only through changes in the available 
reserves of potassium ions at times when the spontaneous 
liability to an attack is present. Jantz has claimed that 
striking changes occur in the ultrafiltrable fraction of 
potassium in periodic paralysis, not reflected in the total 
serum potassium. If this finding is confirmed it suggests 
that an abnormal degree of binding of potassium by large 
protein molecules occur in the paralytic attack.” 


[MYOTONIA CONGENITA] 


. . . The cardinal feature of Thomsen’s disease is the 
phenomenon of myotonia, in combination with a more 
or less pronounced muscular hypertrophy. . . . This 
isolation of the phenomenon of myotonia indicates that 
it is in the nature of an independent chemical contrac- 
ture in a few of the fibers involved in the initiating excita- 
tion. It is not comparable to states of repetition of the 
initiating discharge following one excitation of the end- 
plate, as in veratrin contracture, but has the course and 
distribution of the cumulative effect of some by-product 
of the process of contraction (Denny-Brown and Foley). 
The value of percussion in eliciting localized myotonic 
discharge is related to the brief but relatively intense 
repetitive excitation which occurs when a muscle is 
percussed. It is comparable to a brief tetanization of 
faradic shocks at a rate of 300 per second. After an 
interval of 1/10 second a number of the muscle fibers 
in the excited fasculus then exhibit a prolonged burst 
of myotonia . . . The immediate contraction elicited by 
percussion differs in no way from that in normal muscle. 

The phenomenon of myotonia, thus defined, is an 
independent by-product of the preceding contraction, 
affects only a small number of the muscle fibers initially 
excited, and is itself relatively weak in contractile force. 
Yet in Thomsen’s disease, but also to a lesser and more 
localized extent in some cases of dystrophia myotonica, 
the observer is impressed by the active spasm which 
impedes the initiation of movement in the prime mover, 
and at the cessation of effort involves whole groups of 
muscles not active in the initial effort. It may at first 
appear that the widespread after-spasm is an aspect of 
the effort to relax. With a cooperative patient, however, 
it is clear that simple relaxation of the grasp of the hand 
can alone set up an involuntary spasm in the forearm or 
whole limb, in flexors and extensors alike, more powerful 
than the original movement, and incapable of modifica- 
tion by the patient. Such spasms are, in fact, the chief 
disability, for they are responsible for the sudden im- 
mobilization of part or whole of the musculature which 
temporarily disables the patient. Denny-Brown and Nevin 
showed that this after-spasm, in muscles remote from the 
prime mover, was associated with an intense discharge 
of the large rhythmical action potentials of motor unit 
activity, and was not necessarily preceded by motor 
innervation. . . . It is determined by activity of certain 
—_ muscles, in which muscular myotonia was well 

and can therefore be demonstrated most clear- 
ly in dystrophia myotonica. For example, when myotonia 
could be demonstrated only in the intrinsic muscles of 
the hand, such an after-spasm appeared in flexor carpi 
ulnaris only following a grasp of the hand, but failed 
to appear after ulnar deviation. It did not appear at all 
in this muscle after a grasp of the fingers following novo- 
cain block of the median and ulnar nerves at the wrist. 
Reflex after-spasm is easily fatigued by repetition yet the 
peripheral myotonia still remains and can be elicited by 
percussion. Such muscular myotonia can then be seen 
to offer only feeble resistance to antagonistic muscle. In 
congenital myotonia the response to percussion is more 
powerful, but electromyographically combinations of 
peripheral and central action potentials are also found to 
impede movement. From such observations Denny-Brown 
and Nevin concluded that the generalized after-spasms of 
Thomsen’s disease (as distinct from the delay in relaxa- 
tion of prime movers) are a reflex effect produced by an 
abnormal afferent proprioceptive discharge determined 
by myotonia in the prime movers. Though the disorder 
is primarily muscular, its reflex effects are therefore of 
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considerable importance in symptomatology. Such effects 
also afford the only evidence at present available that the 
proprioceptive end-organs are affected by the disease. 

The high intensity of neuronal discharge thus caused 
in patients suffering from myotonia provides adequate 
physiologic — for hypertrophy of the muscle 
fibers concerne 


HISTOLOGY 


In myotonia congenita (Thomsen’s disease) biopsy 
does not — sa abnormality other than hypertrophy 
of all fibers 


CONCLUSION [OF CHAPTER ON MISCELLANEOUS DISEASES] 


. . . The remaining miscellaneous diseases comprise 
disorders of neuromuscular transmission, both at the 
motor end-plate (myasthenia gravis, botulism) and in 
excitable membrane of the muscle cell (periodic paraly- 
sis, hyper-potassemia). There appears to ~ a disorder of 
the contractile mechanism in adrenal insufficiency, and 
possibly in some hyperthyroid syndromes, myotonia, hy- 
pertrophia musculorum vera; a disorder of glycogen 
storage in von Gierke’s disease, of fat storage in hyper- 
thyroidism, of pigmentary metabolism in myohemoglo- 
binuria, and of the constituents of the connective and 
aponeurotic tissues with contractures in Addison’s disease 
and myositis ossificans. Such a list not only illustrates 
the many different metabolic processes in which muscular 
tissue is engaged, but also stresses that contraction is 
only one of the many functions of muscle. 

We have indeed considered the feasibility of describing 
these diseases in such physiologic groups. Further consid- 
eration, however, makes it clear that such a plan, though 
attractive, is premature, and gives a misleading impres- 
sion of finality. Close inspection of the relevant data 
concerning each of these diseases discloses the extremely 
hypothetical nature of such grouping, and of its basis in 
current schemes of fundamental physiology. The chief 
purpose of this review will have been well served if it 
stimulates and leads to a further investigation toward a 
more complete definition of muscular activity and _ its 
disorders.* 


SUMMARY 


Since the last Medical Progress report on diseases 
of muscle in 1951 there have been 1 book, 3 con- 
ferences sponsored by national societies for research 
in muscular dystrophy and a number of other con- 
tributions. Among these are the reports of muscular 
dystrophy combined with many varieties of muscle 
disease, Gerard’s work with tissue cultures and the 
opinion voiced by several authors that in myasthenia 
gravis, periodic paralysis and myotonia congenita 
the disorder lies not in the transmission of the nerve 
impulse but in the excitability or contractility of the 
muscle cell itself. 
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MEDICAL INTELLIGENCE 


PRIMIDONE (MYSOLINE) IN THE 
TREATMENT OF EPILEPSY* 


Results of Treatment of 486 Patients and 
Review of the Literature 


SAMUEL LivincsTon, M.D.,} AND 
Don Petersen, M.D.} 


BALTIMORE 


Le first report dealing with the use of primidone 
(Mysoline) in the treatment of epilepsy was 
presented in 1952 by Handley and Stewart.? Many 
other investigators?-?” subsequently used this drug for 
the control of epileptic seizures. In 1953 Doyle and 
Livingston® analyzed the results obtained in 100 pa- 
tients with epilepsy who had been given primidone 
for periods of three months to one year. The pur- 
pose of the present paper is to report our findings in 
a larger group of patients who received this drug for 
a much longer period. 


MATERIAL FOR STUDY 


The drug was administered to 486 patients who 
suffered from epileptic seizures of various types. 

Two hundred and ninety-four of these patients had 
been receiving maximum dosages of one or more anti- 
convulsants (phenobarbital, Mebaral, Dilantin, 
Mesantoin, Paradione or Tridione) for at least six 
months before the primidone was prescribed. In 212 
of these 294 patients the previous medication failed 
to control completely but did reduce the frequency of 
the seizures to some extent. These 212 patients were 
given primidone in addition to the same dosage of 
the previous medication throughout the entire ob- 
servation period. In the other 82 cases the previous 
medication was completely ineffectual. During the 
first month these 82 patients received primidone in 
addition to the same dosage of the previous medica- 
tion. During the subsequent two months the previous 
medication was gradually withdrawn. Thereafter, 
these 82 patients received primidone only. 

One hundred and ninety-two of the 486 patients 
included in this study had never been treated pre- 
viously with any form of anticonvulsant therapy. 


*From_ the Department of Pediatrics, Johns Hopkins Usivensty 
School of Medicine, and the Epilepsy Clinic, Johns Hopkins Hospital. 


Assistant professor of pediatrics, Johns Hopkins University School of 
ital. 


Medicine ; director, Epilepsy Clinic, Johns opkins 
tFellow diatrics, rags Hopkins University School of Medi 
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These patients received only primidone during the 
entire observation period. 

Three hundred and eleven of the 486 patients had 
pure major motor (grand-mal) seizures, 53 had 
minor motor spells, 42 had petit-mal spells, 41 had 


TaBLe 1. Dosage.* 
AcE Dosace Maximum Dosace 
yr. 
<3 62.5 mg. twice daily 125 mg. 4 times daily 
3-6 125 mg. twice daily 250 ing. 4 times daily 
6-14 250 mg. twice daily 500 mg. 3 times daily 
>14 250 mg. 3 times daily 500 mg. 4 times daily 


*Drug dispensed in 250-mg. tablets. 


psychomotor seizures, and 39 had 2 or more of the 
various types of seizures (mixed epilepsy). 

Two hundred and fifty-two of these patients ranged 
in age from one to fourteen years, and 234 were over 
fifteen years of age. 


DuRATION OF TREATMENT AND DOSAGE 


The duration of therapy ranged from six months 
to three years. Two hundred and fifty-six patients 
have been receiving the drug continuously for two 
or three years. 

The dosage administered varied from 375 mg. (1% 
tablets) daily to 2000 mg. (8 tablets) daily (Table 


TaBLe 2. Results in 192 Patients Who Had Not Been 


Treated Previously with Any Form of Anticonvulsant 
Therapy.* 
or No. or Arracks Artracks Artracks Failure or 
SEIzuRE PATIENTS Con- Marxepty Improvep THERAPY 
IMPROVED 
NO. OF NO. OF NO, OF NO. OF 
PATIENTS PATIENTS PATIENTS PATIENTS 
Major motor 
(grand mal) 97 55 11 10 21 
Petit mal 26 0 0 0 26 
Psychomotor 20 0 0 0 20 
Minor motor 32 0 0 0 32 
Mixed? 17 0 5 3 9 
Totals 192 55 16 13 108 


*Patients receiving only primidone throughout observation period. 
+Only major motor seizures affected favorably. 


1). The drug was given in 2 to 4 doses over the 
course of the day. 


RESULTS 


Primidone was effective only in the treatment of 
major motor (grand-mal) epilepsy (Tables 2-4). The 
major attacks were controlled completely in 55 (57 
per cent) of the 97 patients who had not been treated 
previously with any type of anticonvulsant therapy 
(Table 2). These patients received only primidone 
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throughout the entire observation period. The major 
seizures were controlled completely in 53 (28 per 
cent) of the 191 patients in whom the frequency of 
seizures had been partially reduced with maximum 
dosages of other anticonvulsant drugs (Table 3). 
These patients received primidone in addition to the 


Taste 3. Results in 212 Patients Whose Seizures Were 
Controlled Partially with Maximum Dosages of Other Anti- 
convulsant Drugs.* 


Type oF No. or  Atracks Artracks Artracks FalILure or 
SEIZURE PATIENTS Con- KEDLY IMPROVED THERAPY 
TROLLED IMPROVED 
NO. OF NO. OF NO. OF NO. OF 
PATIENTS PATIENTS PATIENTS PATIENTS 
Major motor 
(grand mal) 191 53 22 18 98 
Petit mal 3 0 0 0 3 
Psychomotor 6 0 0 0 6 
Minor motor 4 0 0 0 + 
Mixed+ 8 0 3 2 3 
Totals 212 53 25 20 114 


*Patients receiving primidone in addition to same dosage of previous 
medication throughout observation period. 


f¢Only major motor seizures affected favorably. 


same dosage of the previous medication throughout 
the entire period of treatment. The seizures were 
controlled completely in 4 (17 per cent) of the 23 
patients who were entirely refractory to maximum 
dosages of other anticonvulsant drugs, including 
phenobarbital and Dilantin (Table 4). For the first 


TasLe 4. Results in 82 Patients Whose Seizures Were 
Completely Refractory to Maximum Dosages of Other Anti- 
convulsant Drugs.* 


Type OF No. or Atracks Atracks’ FAILure or 
SEIZURE PATIENTS Con- KEDLY IMPROVED ‘THERAPY 
TROLLED IMPROVED 
NO. OF NO. OF NO. OF NO. OF 
PATIENTS PATIENTS PATIENTS PATIENTS 
Major motor 
(grand mal) 23 4 3 3 13 
Petit mal 13 0 0 0 13 
Psychomotor 15 0 0 0 15 
Minor motor 17 0 0 0 17 
Mixed} 14 0 4 2 8 
Totals 82 4 7 5 66 


*During Ist mo. patients given primidone in addition to same dosage 
of previous medication; during subsequent 2 mo. previous medication 
ually withdrawn; avcaien, only primidone given. 


+Only major motor seizures affected favorably. 


several months these patients received both the pre- 
viously ineffective medication and primidone. There- 
after, they were given the new agent only. 

None of the patients who had other types of seiz- 
ures (petit mal, minor motor or psychomotor) were 
benefited significantly by the drug. 


UnTOWARD REACTIONS 


The most common side reaction encountered was 
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drowsiness, which occurred in 160 patients (Table 
5). It varied in degree from a mild, transient sleep- 
iness to a severe lethargy. In the majority of cases 
the drowsiness appeared within the first days of the 
beginning of primidone therapy. In many cases it 
came on after the first few doses were taken. Several 
patients stated that they slept for approximately 
twenty-four hours after taking single tablets. In 127 
patients the drowsiness disappeared spontaneously 
within several weeks of its onset, and treatment with 
the same dosage of the drug was not interrupted. In 
33 patients the dosage necessary to control the con- 
vulsions produced such a severe lethargy that the 
drug had to be discontinued. 

Dizziness was reported in 22 patients, and ataxia 
was noted in 19. It was necessary to discontinue the 


Taste 5. Untoward Reactions Manifested by 211 of 486 
atients Treated. 


REACTION No. or Patients Druo DiscontTinvep 
BECAUSE OF REACTION 
NO. OF 
PATIENTS 
Drowsiness 160 33 
Dizziness 22 9 
Ataxia 19 4 
Nausea and vomiting 4 0 
Skin rash* 2 0 
Personality change 2 0 
Diplopia 2 0 
Totals 2u1 46 


*Primidone discontinued when rash appeared; same dosage given again 
after rash had completely cleared up; rash did not 
tion with 2d odmlaiteation of drug. 


therapy in 9 of the patients who complained of dizzi- 
ness and in 4 who presented ataxia. In the remain- 
der of the patients, the dizziness and ataxia cleared up 
spontaneously within one or two weeks, and treat- 
ment with the same dosage was not interrupted. 

Generalized morbilliform skin rashes occurred in 
2 patients six and ten days respectively after the first 
dose. In both, the rash disappeared within ten days 
of withdrawal of the drug. The same dosage was 
given again to both patients, and the rash did not 
reappear. 

Diplopia occurred in 2 patients, personality 
changes in 2, and nausea and vomiting in 4. These 
disturbances were transient and of little consequence. 

Routine blood counts and urinalyses were made 
monthly on the first 200 patients included in this re- 
port for an interval of a year and a half. No abnor- 
malities were encountered in any case. 


Discussion 


The results of this study, and also of the previous 
one,* indicate that primidone is primarily of value in 
the treatment of major motor (grand-mal) epilepsy. 


« 
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Many other investigators!-*:5»7,910.13,18,19,22-27 have had 
similar experiences. None of our patients with petit- 
mal, minor motor or psychomotor seizures were 
helped significantly by this drug. However, other 
workers”®:715.27 have reported good results in petit- 
mal and psychomotor epilepsy. 

Most investigators agree that untoward reactions 
occur in a high percentage of patients receiving the 
drug. They were encountered in 211 (43 per cent) of 
our 486 patients. Sciarra et al.’® reported that 1 or 
more side effects appeared in 65 (82 per cent) of 
their 79 patients. In addition to the untoward re- 
actions observed by us (Table 5) a wide variety of 
disturbances have been reported: edema of the eye- 
lids,® painful gums,’® sexual impotence,” slurred 
nystagmus,’ paranoid 
headaches,” polyuria? and abdominal pain.’® 

Drowsiness occurred in 160 (33 per cent) of our 
patients and was by far the most frequent disturb- 
ance encountered both in our series and in those re- 
ported by others.?%7911-13,21,22 This disturbance 
cleared up spontaneously without reduction in dosage 
in the majority of our cases (Table 5). Timberlake 
and his co-workers*® suggested that the drowsiness 
might be minimized if treatment was started with half 
a tablet (125 mg.) at bedtime and the dose very 
gradually increased thereafter as indicated. 

No hematologic disturbances were encountered in 
any of our patients. However, 2 cases of leukopenia 
have been reported.’*:?> To our knowledge no irre- 
versible toxic disturbances have been observed. 

In conclusion, it is our belief that primidone has 
received sufficient clinical trial to be considered a 
safe and effective drug for the treatment of major 
motor (grand-mal) epilepsy. Although side reactions 
occur in a large percentage of patients, these are for 
the most part mild and transient and do not com- 
monly necessitate withdrawal of the drug. 


SuMMARY 


Four hundred and eighty-six patients with epilepsy 
were treated with primidone (Mysoline) for periods 
ranging from six months to three years. 

The literature is reviewed. 

Mysoline was effective only in controlling major 
motor (grand-mal) seizures in our group of patients. 
Other investigators have reported good results in 
petit-mal and psychomotor spells. 

Drowsiness was the most frequent side reaction ob- 
served. 

No irreversible toxic disturbances were encoun- 


tered. 
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QUADRIPLEGIA, HYPOPOTASSEMIA, 
AND HYPERCHLOREMIC ACIDOSIS 
AFTER BILATERAL 
URETEROSIGMOIDOSTOMY* 


Joun F. Loucuuin, M.D.+ 


TOGUS, MAINE 


Ts occurrence of hyperchloremic acidosis after 

bilateral ureter idostomy has been reported 
frequently and has caused much medical interest and 
many changes in surgical technics.’ The underly- 
ing physiologic features that account for this picture 
center around two general concepts. The first con- 
cerns intestinal absorption of urinary constituents and 
selective absorption of chloride, sodium and chloride 
as sodium chloride and ammonium and chloride, and 
the second abnormalities in function of the renal 
tubules. According to Lapides? such abnormalities 
do not occur if renal function is good. In some cases 
with presumably normal preoperative renal func- 
tion hyperchloremic acidosis has developed postop- 
eratively, and a rapid reversal of the abnormality has 
followed prompt and proper treatment. In such cases 
the condition appears to have developed mostly on 
the basis of intestinal absorption of urinary constitu- 


*From the Veterans Administration Center. 
+Assistant chief, Medical Service, Veterans Administration Center. 
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ents. In others, such as the one presented below, 
impairment of the renal tubules appeais to be a 
prominent cause. Hypopotassemia, in association with 
this syndrome, has been described by several authors. 
Matern‘ reported a case of hypokalemia and hyper- 
chloremic acidosis after bilateral ureterosigmoidos- 
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Currens and Marchand® presented 2 cases of mus- 
cular paralysis and elect diographic abnormalities 
associated with potassium loss. These patients gave 
evidence of chronic renal disease but had no surgical 
diversion of the urinary stream to the intestinal tract. 
Diefenbach, Fisk and Gilson’ presented a case of hy- 


TasLe 1. Effect of Treatment. 


Date Symptoms & Sicns 


Carson  Porassium Sopium CHLORIDE ELECTROCARDIOGRAM TREATMENT 
Urea Droxmz 
NrrTRocEN 
-100/ml. milliequiv. illiequiv./ milliequiv./ milliequiv./ 
— liter 
9/29* Generalized weak- 57.0 13.0 3.5 142.0 140 Abnormal record; vary- 2000 ml. of 1/6 molar 
ness, patient bare- ing atrioventricular lactate; 140 milliequiv. 
ly able to move block; broad, flat T of potassium 
extremities; finger ves; prolonged QT intravenously; 100 ml. of 
motion almost interval ; delayed in- bouillon every hr. 
gone; definite im- terventricular conduc- 
pairment of inter- tion consistent with 
muscles. ° low jum 
9/30+ Patient able to move 57.0 22.0 3.3 142.0 120 Unchanged 


gers, toes, an- 


10/1 Further improve- 23.0 
ment in mo 
of extremities; pa- 
tient able to move 


Patient out of bed & 
walking about 
ward without any 
noticeable weak- 
ness. 


(Follow-up exami- 
nation after dis- 


118 


10 ml. of calcium gluco- 
nate; 1000 ml. of Dar- 
row’s solution; 0.5 gm. 
o! um bicarbonate 4 
times daily; 1000 ml. of 
5% dextrose in water, 
with 40 milliequiv. of 
potassium chloride ; 100 
ml. of bouillon every hr. 


1000 ml. of 5% dextrose; 
400 ml illon; low- 


Borderline (minimal 
cha ive of 
salt diet; forced fluids. 


Low-salt diet 


Within normal limits 


+Calcium 9.6 mg. per 100 ml. on this day. 


tReadmission for transplant of rt. ureter to skin (performed in January, 1954). 


tomy with the typical electrocardiographic signs of 
hypopotassemia. Clinically, there was lethargy, weak- 
ness and drowsiness before successful treatment. 
Foster, Drew and Wiss® presented a case of hyper- 
chloremic acidosis and potassium deficiency that fol- 
lowed bilateral ureter dostomy. The patient, 
who was in a stuporous state and acidotic, was clini- 
cally well within forty-eight hours of the start of treat- 
ment. Electrocardiograms revealed a pattern con- 
sistent with hypokalemia, and the serum potassium 
was depressed. The occurrence of muscle paralysis 
in such cases has not been commonly reported. Brown, 


perchloremic acidosis with hypopotassemia and mus- 
cle paralysis sixteen months after bilateral ureterosig- 
moidostomy. Their case was quite similar to the one 
encountered at this hospital although recovery from 


paralysis, electrocardiographic abnormalities and hy- 
popotassemia was much more rapid. Skanse and 
Widén*® report a similar case, in which potassium de- 
ficiency and quadriplegia followed an intravenous 
pyelogram taken fourteen months after ureterosig- 
moidostomy. Hyperchloremia was not noted in this 
case, and the paralysis responded to therapy. 


Hypopotassemia in these cases appears to be due 


kl , 
minimal motion 
of forearms, 
shoulders & legs; 
impairment 0 
chest movement 
not improved. 
shoulders & legs 
well; intercostal 
motion good; 
fairly strong mon 
; patient s 
walk or 
stand. 
10/2 27.0 — Borderline (minimal 
changes su ive of 
potassium ieficiency) 

10/3 —— 27.0 23.0 3.5 139.4 118 Borderline —- 

10/14 — 37 3.1 142.3 

11/16 P| 62.8 16.6 3.16 135.0 139 — duine 

charge ) 

12/29 — 60.9 22.0 3.6 136.0 125 — mae 
2/19 — 19.0 25.0 4.7 141.0 112 omnes CO 
3/8 31.0 22.0 4.7 137.0 100 
3/10 (Follow-up exami- 37.0 25.0 4.8 140.0 122 

nation after dis- 

charge) 
*Day of admission. 
| 
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to a combination of deficient potassium intake and 
potassium loss by vomiting, forcing of fluids and uri- 
nary excretion in association with chronic renal dis- 
ease and acidosis. Hypopotassemia and an inability 
of the kidneys to conserve potassium have been noted 
in cases of chronic renal disease.®-!* In addition, Al- 
bright and Reifenstein'* have described renal acidosis 
with “tubular insufficiency without glomerular insuf- 
ficiency” in which potassium as a base was excreted 
in excess in the urine because of inability of the kid- 
neys to make ammonia and excrete an acid urine, 
and with sufficient potassium loss, weakness and mus- 
cle paralysis. 


Case Report 


R.P., a 43-year-old veteran, was admitted at 2:15 p.m., 
on September 29, 1953, to the General Medical and Surgi- 
cal Hospital, United States Veterans Administration Center, 
Togus, Maine, complaining of vomiting, weakness and las- 
situde that had begun 3 days previously and had developed 
into complete paralysis of the extremities. On September 
28, he “vomited all day.” Whenever he attempted to 
ingest food he vomited. It was difficult to ascertain exactly 
how many times this took place, but vomiting episodes 
happened at least 7 or 8 times. On the day of admission 
vomiting continued, and the extremities became so weak 
that he could not get up and walk, being hardly able to 
move either arms or legs. Cystectomy and _ right-sided 
ureterosigmoidostomy had been performed on April 30, and 
a left-sided ureterosigmoidostomy on July 2, for papillary 
carcinoma of the bladder. At that time it was noted that 
there was slight decrease in function of the right kidney 
and moderate decrease of function of the left. Laboratory 
studies at the time of discharge revealed a blood urea nitro- 
gen of 14 mg. per 100 ml. and a carbon dioxide of 27 
milliequiv. and a chloride of 112 milliequiv. per liter. He 
was advised to remain on a low-salt intake and to empty 
the rectosigmoid frequently to prevent stasis of urine and 
accumulation of chloride. He had felt quite well subse- 
quently until 3 days before the onset of the symptoms 
mentioned above. It was probably significant that for a 
while before the recent symptoms began he did not get 
up nightly to void as he had done previously in accordance 
with instructions. 

Physical examination showed a well developed and well 
nourished man with signs of general weakness. Voluntary 
motor power was almost completely absent. There was 
essentially no finger or toe motion remaining. Tendon 
reflexes were markedly diminished but were present. Sensory 
examination revealed no abnormalities. e heart and 
lungs were normal, and the blood pressure was 140/60. 
He was conscious and mentally alert. Breathing was mostly 
diaphragmatic, with weak intercostal motion, There was 
no cranial-nerve involvement or spinal-fluid abnormality. 

The patient had hyperchloremic acidosis on entry, and 
it was believed that the muscle paralysis was due to hypo- 
potassemia. An electrocardiogram was consistent with this 
impression, revealing varying atrioventricular block, and 
broad and flattened T waves, with a prolonged QT inter- 
val and delayed interventricular conduction. Examination 
of the blood showed a white-cell count of 10,450 and a 
hemoglobin of 12.5 gm. per 100 ml. The blood urea nitro- 
gen was 57 mg. per 100 ml., and the potassium 3.5 mil- 
liequiv., the sodium 142.3 milliequiv., the carbon dioxide 
13 milliequiv., and the chloride 140 milliequiv. per liter. 

Treatment consisted of 1/6 molar lactate solution intra- 
venously, with added potassium chloride, Darrow’s solution 
intravenously, hourly feedings with bouillon for its potas- 
sium content, oral administration of sodium bicarbonate and 
immediate insertion of a rectal tube. Prophylactic penicillin 
and urinary antiseptics were given in addition. On this 
regimen improvement very slowly occurred, and by 8:30 
a.m, the next day the patient could move fingers and toes, 
ankles and wrists, but he still had only minimal movement 
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of the forearms, shoulders, legs and trunk. Chest motions 
did not seem to have significantly improved. By the fol- 
lowing day he had a fairly strong hand grasp and could 
move the head and extremities without significant impair- 
ment. He was unable to walk, however. On the next 
day he could walk about the ward without any weakness, 
and no muscle paralysis was noted. The relation of symp- 
toms, electrolyte findings and electrocardiograms to treat- 
ment is presented in Table 1 


Discussion 


The recovery periods for clinical symptoms, elec- 
trocardiographic abnormalities and serum potassium 
determinations are compared in Table 2. A great 
difference in the time required for clinical, electro- 


TaBLeE 2. Comparative Periods Required for Symptoms, 
Electrocardiograms and Potassium to Return to Normal. 


Source INTERVAL BE- INTERVAL BE- Serum Potassium 
or Data FORE CLINICAL = FORE _Cor- 
YMPTOMS RECTION OF 
RETURNED TO - 
NorMAL DIOGRAPHIC 
ABNORMAL- 
ITIES 
VALUE INTERVAL SINCE 
TMENT 
milliequiv./ 
liter 
Present case 3 days 6 days 3.5 to normal 4 mo. 
Diefenbach 1 hr. 1 hr. 2.46 1 hr. 
et al.? 
Skanse & 12 hr. *‘Few days’? 2.3 to normal days” 
Wideén* 
Matern‘ 12 hr. 48 hr. 2.5 to normal 5 days 
(weakness ) 


cardiographic and serum potassium abnormalities to 
recover is evident. In the case reported above the 
serum potassium was never very low and, even 
after electrocardiographic and clinical improvement, 
showed one determination lower than that noted on 
admission. By contrast the case reported by Diefen- 
bach et al.” demonstrated clinical and electrocardio- 
graphic recovery at the end of an hour after 1500 ml. 
of Darrow’s solution intravenously, and yet the serum 
potassium at the end of that time was at the low 
level of 2.46 milliequiv. per liter. 


SUMMARY 


A case of quadriplegia in a patient with renal dis- 
ease after bilateral ureterosigmoidostomy is presented. 
It is of interest that serum potassium determinations 
were moderately low for four months after clinical 
recovery until one ureter was brought out to the skin. 

In a review of this case and similar cases reported 
in the literature a definite trend in treatment response 
was noted. Clinical improvement occurred first, and 
was followed by improvement in the electrocardio- 
graphic picture and lastly by a rise of the serum po- 
tassium to normal levels. No quantitative relation 
between the degree of muscle paralysis because of 
hypopotassemia and the electrocardiographic findings 
was demonstrated. 
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CASE 42071 
PRESENTATION OF CASE* 


A seventy-three-year-old man entered the Emer- 
gency Ward complaining of epigastric pain. 

Three days previously while digging in his garden, 
he was seized with severe pain in the upper abdomen 
that radiated to the interscapular region and extended 
along both costal margins. According to his physi- 
cian the pain was substernal although the patient 
denied it. At that time physical examination was 
negative, and two electrocardiograms were reported 
as normal. He had two or three episodes of vomiting, 
with some nausea. He was given an enema, which 
returned blood at the end. No stools but gas and 
small amounts of blood were passed thereafter. He 
continued to have mild abdominal pain, felt tired 
and was anorectic. He had no fever until the eve- 
ning before admission, when his temperature gradu- 
ally rose to 102°F. He pointed to the right upper 
quadrant as the site of the most severe pain during 
the twenty-four hours before admission. On the day 
of admission, he had epigastric pain, belching and 
bloating. He was admitted for study. 

On physical examination, he was well developed 


*Televised from the Ether Dome of the Massachusetts General Hos- 
pital to the Hotel Statler, Boston, > the annual meeting af the Mas- 
sachusetts Medical Society, y (Televised o Corpora- 
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and well nourished and looked much younger than 
his stated age. The skin was warm, sweaty and not 
icteric. The lungs were clear. The heart was slightly 
enlarged to the left, and there was a Grade 1 apical 
systolic murmur. The abdomen was thought to be 
slightly tender in the right upper quadrant, but there 
was no spasm or guarding. The remainder of the 
abdomen was normal, with no palpable masses or 
organs. Peristalsis was normal. Rectal examination 
revealed a hard, polypoid mass on the left anterior 
wall of the rectum, just inside the anal canal, that 
bled easily. The prostate was enlarged, without 
nodularity. Neurologic examination was negative. 


Figure 1. Anteroposterior View of the Chest. 


The lungs are emphysematous. The left ventricle is promi- 
nent, and there is widening of the thoracic aorta, with some 
shagginess of the region of the proximal descending portion. 


The temperature was 102°F., the pulse 100, and 
the respirations 24. The blood pressure was 180 sys- 
tolic, 130 diastolic. 

The urine was amber and alkaline, had a specific 
gravity of 1.010 and gave a ++ test for albumin and 
negative tests for sugar, bile and acetone; the sediment 
contained 50 red cells, no white cells and rare hyaline 
and granular casts per high-power field. Examination 
of the blood revealed a white-cell count of 17,500 
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and a hemoglobin of 12.5 gm. per 100 ml. The non- 
protein nitrogen was 25 mg., and the bilirubin 1.1 
mg. per 100 ml., and the serum amylase 21 units. 
The prothrombin time was 15 seconds (normal, 12 
seconds). An electrocardiogram showed a normal 
rhythm, axis and PR interval. The T waves were 
upright and the QRS waves somewhat slurred in 
Leads 1, 2, 3, aVL and aVF; the T waves were low 
upright in Lead V, and upright in Leads V. through 
V.,; the S waves were somewhat high in Leads V;, V3, 
and V,. A roentgenogram of the chest disclosed 


Ficure 2. Lateral View of the Chest. 


emphysematous lungs with accentuated lung mark- 
ings, some enlargement of the heart in the region 
of the left ventricle and an elongated aorta, with 
widening and tortuosity of the transverse portion 
(Fig. 1 and 2). Films of the abdomen showed gas 
in the large and small bowel without abnormal dis- 
tention. No abnormal masses were seen, and no stones 
were present in the right upper quadrant or along 
the course of the ureters. A Graham test revealed no 
contrast medium within the gall bladder; no opaque 
stones were seen, though the region was partially ob- 
scured by the contrast medium in the colon. On 
barium-enema examination the rectum ballooned 
out well, but the barium was held up at the distal 
sigmoid. On a second attempt, barium entered the 
distal descending colon before it was again expelled. 
Diverticula with no evidence of diverticulitis were 
seen. 

The patient was given penicillin and streptomycin 
on the second hospital day and the temperature fell 
to normal although the white-cell count rose to 
25,200, with 85 per cent neutrophils. The hemo- 
globin was 15.5 gm. per 100 ml. He had several at- 
tacks of abdominal pain, which he had difficulty in 
locating but which seemed to be most severe in the 
right upper quadrant. There was slight but definite 
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tenderness in the right upper quadrant. By the third 
hospital day the abdominal pain was less, and the 
temperature continued normal. The white-cell count 
fell to 15,800. Sigmoidoscopy showed a small, red- 
purple, smooth-surfaced lesion, with a blood clot at 
the tip, that measured 1.5 by 1.0 cm. and was 
biopsied. The pathological report was: acute and 
chronic inflammation, with granulation tissue. Dur- 
ing the ensuing days the patient was disoriented at 
night, and complained of recurrent attacks of ab- 
dominal pain that he said was localized in the right 
upper quadrant. On the seventh day an operation 
was performed. The surgeon’s description of the 
operation was as follows: 


The patient was first placed in lithotomy position. The 
anal canal was dilated, and it was found that there had 
been an abscess in the anterior wall of the rectum that 
drained spontaneously. This appeared inflammatory, with- 
out any evidence of neoplasm. 

Thereafter, a right upper paramedian incision was 
made. The gall bladder contained a number of palpable 
stones, but there was no evidence of acute inflammation, 
and a very careful examination of the entire peritoneal 
cavity was entirely negative. Inspection and palpation of 
the stomach, small and large bowel, liver, spleen and 
aorta were within normal limits. It seemed questionable 
that there was enough disease to account for the symp- 
toms, but it was considered wise to proceed with an ex- 
ploration of the biliary tree. Accordingly, the gall bladder 
was mobilized and, after individual clamping of the cystic 
duct and artery, removed from below upward. Because of 
the finding of stones, the common duct was opened, and 
numerous bits of gravel and clear bile were aspirated. 

e common duct was closed about a No. 12 T tube. A 
cigarette wick was placed in Morrison’s pouch and, with 
the T tube, was brought out through a stab wound below 
the costal margin. 


The pathological report was chronic cholecystitis, 
cholelithiasis and adenomatous polyp of the rectum. 
The patient withstood the operations well, and on 
the second postoperative day, he was allowed to walk 
with help. About thirty minutes later, he rolled to 
the side of the bed and cried out that he had “hor- 
rible” pain in the left side of the chest. In the next 
few minutes he became comatose. On examination, 
he was cyanotic, sweaty and pulseless. The neck veins 
were flat. Breath sounds were absent in the left side 
of the chest from the seventh thoracic vertebra to the 
base; there was good aeration on the right. The 
trachea was shifted to the left. Bronchoscopy was 
carried out, with removal of a moderate quantity of 
liquid secretions from the left bronchus. The left 
lung seemed slightly better aerated after this, but no 
breath sounds were heard at the left base. Despite 
supportive measures he died two hours later. 


DIFFERENTIAL DIAGNOSIS 


Dr. OLIVER Copr*: Sometimes the written record 
does not contain every detail. 

Dr. BENJAMIN CaASTLEMAN: Perhaps Dr. Kranes 
can answer your questions. 

Dr. Core: Dr. Kranes, did the attack of pain in 
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the upper abdomen come on while the patient was 
actively digging? 

Dr. ALFRED Kranes: I cannot recall whether he 
was actively digging, but he had been working in the 
garden when the pain occurred. 

I think it is fair to amplify the history: the first 
episode of pain was in the back rather than in the ab- 
domen; after pain had been present in the back for 
an hour or so it began in the abdomen. 

Dr. Cope: Had he had any previous rectal symp- 
toms? 

Dr. Kranes: His family told me that during the 
week before the attack he had been having some 
“trouble with his bowels.” The exact nature of the 
trouble was never quite clear, but I think it was con- 
stipation. They also reported that he had a little 
rectal bleeding on several occasions during that 
week. 

Dr. Core: The rectal symptoms, then, started 
before the admission. 

Dr. Kranes: There are additional modifications 
of the record that I think should be made. Apparent- 
ly I did not enter all the details in the patient’s rec- 
ord. Dr. Castleman is often accused of withholding 
information. That is not true in this case. There was 
a shift of the pain from the right upper quadrant, 
which was its main site during the first forty-eight 
hours, to the left side of the abdomen thereafter. This 
pain was paroxysmal. It was sometimes in the left 
upper quadrant and at other times in the left lower 
quadrant. Unfortunately, I cannot give details about 
the nature of that pain because I was not able to 
speak Portuguese, and he spoke very little English. 

Dr. Core: We have, then, two helpful leads am- 
plified by Dr. Kranes. 

May I ask for an impartial cardiologist to read the 
electrocardiographic tracing and give his opinion? 

Dr. Epwin O. Wueeter: The electrocardio- 
grams are within normal limits. Should you like that 
in more detail? 

Dr. Cope: Obviously, the electrocardiogram is 
very important evidence. The two electrocardiograms 
that were taken before the patient entered the hos- 
pital were interpreted as normal, and I expect that 
they were taken to determine whether he had had a 
coronary accident. On the other hand, as I under- 
stand it, Dr. Wheeler, there may be even later 
changes; therefore, the electrocardiograms taken 
soon after admission would be important evidence. 
Do these small changes in details that you see 
raise your suspicion of any abnormality in a patient 
seventy-three-years of age? 

Dr. WHEELER: These small questionable abnor- 
malities indicate possible or questionable left ven- 
tricular hypertrophy. 

Dr. CasTLEMAN: I was about to say the official 
interpretation was left ventricular hypertrophy, which 
could be due to hypertensive heart disease. 

Dr. Core: The patient had hypertension so that 
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the findings were consistent with that. 

It would be helpful if the radiologist would show 
the films. 

Dr. JosepH HANELIN: The posteroanterior and 
lateral projections of the chest, taken on the day of 
admission, show a mild degree of pulmonary emphy- 
sema. Otherwise, the lungs are clear. The heart ap- 
pears to be slightly enlarged in the region of the left 
ventricle. The aorta is definitely widened and tor- 
tuous. The transverse portion appears to be some- 
what more greatly dilated than the remainder of the 
thoracic aorta. There is also some question of a mild 
degree of shagginess along the proximal descending 
portion in this area (Fig. 1 and 2). The plain films 
of the abdomen, also taken on the day of admission, 
show gas scattered in the small and large bowel, 
without any unusual degree of distention. There are 
no visible stones. The next day a Graham test was 
attempted; as the protocol indicated, there was no 
contrast medium within the gall bladder. Three days 
after admission two attempts were made to do a 
barium-enema examination; even though a balloon 
catheter was utilized, it was not possible to fill the 
colon beyond the distal descending portion. I can- 
not detect the cause for failure of filling. It may have 
been due to some obstruction that we are not able 
to demonstrate or to some irritative process in the 
rectum or from anal incontinence. In the spot films 
diverticula are adequately shown. In addition to the 
diverticula, there are a number of filling defects with- 
in the sigmoid that suggest polyps. 

Dr. Cope: Is the spasm that was encountered the 
kind of spasm one would expect to find with diver- 
ticulitis? 

Dr. HANELIN: Yes; although there are diverticula, 
some of the other cardinal signs of diverticulitis are 
absent. This does not rule out diverticulitis. 

Dr. Core: Your amplification of the findings in 
the chest is very helpful. Can you exclude a shadow 
behind the heart consistent with either a small ab- 
cess or infarction? I see none. 

Dr. HaAne.in: I do not see anything that I should 
consider to be either infarction or an abscess. There 
is some blunting of the left costophrenic sulcus pos- 
teriorly, which may be the result of old pleural thick- 
ening. Without previous films it is impossible to 
evaluate this as an isolated finding. 

Dr. Corr: The rise in the hemoglobin from 12.5 
to 15.5 gm. per 100 ml. is quite extraordinary unless 
the patient had received a transfusion. Did he re- 
ceive a transfusion? 

Dr. Kranes: No; he did not. 

Dr. Core: That is surprising because the differ- 
ence in levels is out of the range of the error of the 
laboratory. That rise suggests that something had 
happened. The classic change that produces a rise in 
hemoglobin is a burn that is associated with increased 
capillary permeability, with loss of plasma and re- 
tention of the cells. This man, who had an infection 
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and was receiving chemotherapy, responded to the 
therapy and had a rise in red-cell count or hemo- 
globin mass. The patient with an infection generally 
loses red cells. I shall pass it over, for I do not see 
where it fits. If the patient had an internal hemor- 
rhage, he ought to have had a drop and not a rise in 
hemoglobin. 

How large was that abscess? 

Dr. Grant V. Ropkrey: There was an area of 
rather shapeless granulation tissue with a core that 
remained at the site of the previous biopsy and meas- 
ured about 1.5 cm. in diameter. It was not a deep 
ulcer. 

Dr. Corr: This was not a rectal abscess, a gravi- 
tation abscess or a retroperitoneal infection that had 
descended and pointed retroperitoneally in front of 
the rectum or burst out in the rectum? 

Dr. Ropkey: No; it was adjacent to the prostate 
and slightly above it. 

Dr. Cope: There is evidence that it was a local- 
ized abscess, then. 

Dr. Ropkxey: That interpretation was made at 
the time of operation, but we were not sure of it. 

Dr. Cope: The pancreas was not mentioned. 

Dr. Ropkey: The pancreas was carefully observed 
and was normal. 

Dr. Cope: I suppose it was unfair to ask about 
the pancreas so definitely because one of the diagnoses 
that I have in mind is acute pancreatitis. I was trying 
to tie together the symptoms in the upper abdomen 
and the masses in the rectum. Occasionally with pan- 
creatitis there is a breakdown of the pancreas, with 
the formation of a retroperitoneal abscess, which may 
point in the groin or retroperitoneally in the bottom 
of the abdomen. The finding of a normal pancreas 
at operation excludes pancreatitis as the origin of the 
trouble. 

There was clear-cut evidence that the patient had 
stones not only in the gall bladder but also in the com- 
mon duct, but in the surgeon’s opinion they were not 
associated with an acute inflammatory process. I 
gather that he did not believe that the stones ac- 
counted for the symptoms. This history, then, has 
been given me to indicate that I go on to something 
else. I suppose the exploration was sufficient to ex- 
clude a retroperitoneal abscess since the aorta was 
described as normal. Is that correct? 

Dr. Ropxry: That is correct. 

Dr. Core: Dr. Castleman, two or three things 
about the death are very important. I wonder 
whether the physician who saw the patient at the 
time of the terminal episode would amplify it. Spe- 
cifically, I want to be sure that the trachea was de- 
viated to the left. 

Dr. CasTLEMAN: Dr. Jackson, can you answer 
that? 

Dr. B. B. Jackson: I saw the patient right after 
the onset of the symptoms; the trachea was deviated 
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to the left. This was confirmed by the anesthetist 
when he came over to carry out the bronchoscopy. 

Dr. Core: I should have expected deviation to 
the opposite side. I assume that previously it was not 
deviated to the left and that on physical examination 
there was no deviation. 

Dr. Jackson: I am sorry to have to report that 
I do not know where the trachea was before opera- 
tion. I had not seen the patient before this episode. 

Dr. Core: The x-ray films show it to be in the 
mid-line. 

Dr. Hanetin: That is correct. 

Dr. Core: This terminal episode was definitely 
severe pain? 

Dr. Jackson: When I saw the patient, he was 
comatose. He was not complaining of pain, and he 
was in the terminal episode. 

Dr. Corr: I am sure Dr. Jackson knows whether 
veins are dilated or not! They were flat? 

Dr. Yes, sir. 

Dr. Corr: Firstly, something happened during 
the terminal episode that caused severe pain or exac- 
erbation of pain; secondly, the trachea moved to the 
left, with a shift of the mediastinum; and, thirdly, 
there was no congestion in the veins above the heart 
— the sign so characteristic of an embolus that is 
plugging the pulmonary arteries. a 

I shall now discuss the conditions that I have con- 
sidered. It is obvious that this man had rectal symp- 
toms and bleeding, and there were findings in the 
physical examination to go with those symptoms. He 
also had the onset of pain, the major complaint, with 
exertion and no previous history of coronary-artery 
disease. Moreover, the electrocardiogram gave ex- 
cellent evidence against cardiac accident of the com- 
monest type. I shall exclude coronary occlusion on 
the evidence and also pulmonary embolism on the 
basis of the description of the terminal episode, prin- 
cipally the absence of dilated neck veins and the dis- 
placement of the mediastinum. 

One thing, which I did not dwell on as we passed 
along, is the red cells, casts and the albumin in the 
urine. I cannot for the moment fit that into the pic- 
ture of hypertensive disease in a sick patient with 
fever, and I pass it by. 

I am still concerned about a lung abscess, which 
may have ruptured terminally, but Dr. Hanelin saw 
none in the roentgenogram and I cannot imagine 
that one developed between the time the roentgeno- 
gram was taken and death. 

I therefore come to the most likely diagnosis — 
that is, a dissecting aneurysm of the descending 
thoracic aorta. Dr. Hanelin tells us of an enlarged, 
fuzzy aorta. The original leakage could have occurred 
during physical exertion. The symptoms are con- 
sistent with that. The terminal findings, including 
the deviation of the trachea, can be explained by 
final rupture into the lower thorax. The dissecting 
aneurysm, which started three days before admission, 
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may have leaked slowly, causing pain, not always 
in the same place, a little more to the left as the dis- 
section developed, according to Dr. Kranes, and 
finally ruptured. 

I have also excluded a posterior retroperitoneal 
abscess, but believe there was a perirectal abscess. I 
suppose that must have been the cause of the fever. 
The septic process, I assume, responded to the chemo- 
therapy. It is possible, however, that the abscess con- 
tributed in other ways. If there is a large blood clot 
anywhere in the body and an infection such as a sore 
throat or an abscess around a polyp or hemorrhoid 
develops elsewhere, there may be a metastasis of the 
infection to the blood clot. Beyond that I should not 
suppose that the rectal condition had contributed 
to death. 

I therefore come to the diagnosis of dissecting 
aneurysm of the lower portion of the thoracic aorta, 
with chronic leakage and finally rupture and possibly 
with sepsis secondary to a perirectal abscess. 

Dr. CastLeEMAN: Dr. Kranes, have you anything 
to add about the clinical course? 

Dr. Kranes: I have often spoken to students and 
house officers about the danger of making too positive 
a diagnosis. What it does, of course, is to close one’s 
mind and stop additional reflection on the problem. 
Yet I am forced to confess, with considerable chagrin, 
that a very short time after examining the patient I 
was quite certain he had two diseases: one was car- 
cinoma of the rectum, and the second was acute 
cholecystitis. The problem as it then appeared was 
not so much a diagnostic as a therapeutic one — 
which operation to do first. If the acute right-upper- 
quadrant symptoms were to continue, it was quite 
natural to postpone the rectal operation since our 
hands would be forced, in operating on the gall blad- 
der, either to remove or to drain it. But when the 
right-upper-quadrant symptoms subsided and _ the 
pain shifted to the left side of the abdomen, our at- 
tention was directed toward the rectal lesion. When 
Dr. Glenn E. Behringer carried out a proctoscopy and 
removed what was reported to be a rectal polyp, I 
was certain that he had missed the malignant base of 
the lesion, which felt hard and indurated, and seemed 
to extend about a quarter of the distance around the 
circumference of the rectum. Two days later in the 
operating room, however, nothing except what was 
reported in the record was found so Dr. Claude E. 
Welch operated on the gall bladder as described. 

Dr. CastLemMAN: Dr. McKittrick, have you any 
comment? 

Dr. Levanp S. McKirrricx: I think Dr. Cope 
has done a splendid job. As a matter of fact he 
helped me to make the same diagnosis, 

Dr. CastLteEMAN: Dr. Bauer, have you any sug- 
gestions? 

Dr. WALTER Bauer: I, too, will make a diagnosis 
of dissecting aneurysm. I think it explains best what 
took place initially and could, of course, explain the 
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albuminuria and hematuria in consequence of partial 
occlusion of one or both renal arteries or perhaps 
complete occlusion of one. I wonder whether the 
terminal episode was caused by rupture of the 
aneurysm into the pericardium, thereby explaining 
the pressure on the bronchus and the resulting 
changes observed on examination of the left side of 
the chest. With partial or complete collapse of the 
left lung the trachea should be displaced to the left: 

Dr. CastLeMAN: I shall ask Dr. Warren and Dr: 
Abrams at the Statler if there are any questions. 

Dr. A. It seems that early in 
the discussion, Dr. Merrill C. Sosman quickly sent 
up a note with the diagnosis, which is in full accord 
with the one given by Dr. Cope — namely, rupture 
of dissecting aneurysm of the descending aorta, with 
blockage of the left bronchus. 

Dr. Core: That is a great comfort. That is a 
better explanation, it seems to me, than Dr. Bauer’s. 
I cannot see how the blood could have entered the 
pericardium. When he was discussing it, I thought 
that perhaps he was suggesting a rupture of the heart. 
I was unable to explain why the mediastinum shifted ; 
with a mass of collecting blood, the mediastinum 
should have been shifted to the opposite side. 


Curnicat DIAGNOSES 


Cholecystitis and cholelithiasis. 
?Carcinoma of rectum. 


Dr. Ourver Cope’s DIAGNosis 


Ruptured dissecting aneurysm of descending tho- 
racic aorta. 


ANATOMICAL DIAGNOSIS 


Dissecting aneurysm of descending aorta, with rup- 
ture into left pleural cavity and lesser omental 
sac. 


PATHOLOGICAL Discussion 


Dr. CastLEMAN: When the abdomen was opened 
we found in the left upper portion a large amount 
of blood that seemed to surround the pancreas and 
left adrenal gland. At first glance, one might suspect 
that the patient had an acute hemorrhagic pan- 
creatitis; however, there was no evidence of fat ne- 
crosis. On further extension of the incision to the 
chest, it was obvious that the hemorrhage that was 
seen in the abdomen had extended down through the 
diaphragm from the left side of the chest. The left 
side of the chest contained almost 2 liters of blood — 
some fresh, and some recently clotted. The source of 
this hemorrhage, as Dr. Cope predicted almost to the 
exact location, was a dissecting aneurysm of the aorta 
that began just below the left subclavian artery and 
had dissected downward into the abdomen to a point 
just above the left renal artery. The dotted line on 
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the diagram shows the extent of the medial hema- 
toma as the result of the dissection (Fig. 3). It did 
not involve the mouths of either renal artery. It did 
surround or point to the mouth of the celiac artery. 
Perhaps if the patient had lived longer, it would have 
compromised the orifice of the celiac artery and pro- 
duced gangrene of the bowel. There were three tears 


subclavian artery — 


Diaphragm 


Celiac artery 


- 


Superior mesenteric artery 
H—Right renal artery 
i—Left renal artery 


Ficure 3. 


in the dissecting aneurysm. The initial intimal tear 
(No. 1 on Fig. 3), I believe, occurred three days be- 
fore admission. Then, as the dissection progressed 
downward in the media, the pressure in the medial 
hematoma gradually built up and probably led to 
the other two intimal tears (No. 2 and 3 on Fig. 3). 
Two days after the operation, there was an adventitial 
blowout in the region of the upper portion of the 
descending thoracic aorta. I think the pain during 
the period before the final external rupture was due 
not to leakage but to the dissection itself, because 
there was no evidence of external tear before the 
final episode. 

We were able to find only a little chronic inflamma- 
tion in the site of the adenomatous polyp that was 
removed; there was no evidence of carcinoma. 

Dr. Ropkry: One comment might be made. Dr. 
Welch considered the possibility of dissecting aneu- 
rysm. At operation, so far as he was able to tell by 
palpation of the aorta from a level above the pan- 
. creas down to the iliac arteries, it was within normal 
limits over this distance. 

Dr. Kranes: What did the trachea show? 

Dr. CastLeEMAN: I do not know; we have no note 
of whether it was deviated or not at the time of 
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autopsy. Apparently, we did not look for it. I do not 
see how it could have been deviated to the left because 
there was a massive hemorrhage in the left pleural 
cavity, which was against the trachea. It should have 
been deviated to the other side. Are you sure, Dr. 
Jackson, that it was deviated? 

Dr. Jackson: I am positive about it. I was eager 
to have this observation checked so I asked the physi- 
cian from the Anesthesia Service to confirm this 
physical finding before he carried out the bronchos- 
copy. 


CASE 42072 
PRESENTATION OF CASE 


A seventy-two-year-old man was admitted to the 
hospital because of jaundice. 

Seven months previously, because of exertional 
dyspnea, wheezing and cardiac enlargement with 
atrial fibrillation, he was placed on a cardiac regi- 
men, with relief of symptoms. The liver edge was 
felt 2 or 3 cm. below the right costal margin. The 
blood pressure was 140 systolic, 85 diastolic. During 
a routine examination two months before entry the 
liver edge was palpable 8 cm. below the right costal 
margin. The spleen was not felt; there was no ascites, 
and a stool guaiac test was negative. The serum bili- 
rubin was 0.6 mg. per 100 ml., and the alkaline phos- 
phatase 9.5 units. The bromsulfalein retention was 
16 per cent. A month before admission he noted the 
onset of weakness. A week later deepening jaundice, 
unassociated with pain, and light-colored stools were 
noted. There had been a 15-pound weight loss dur- 
ing the seven months before entry. A history of 
heavy wine drinking was obtained from the family. 

There was a past history of paresthesias of the feet 
during winter and an episode of transient loss of vi- 
sion. He had had a spinal injury in childhood. 

Physical examination showed a malnourished, 
deeply jaundiced, weak man with palmar erythema 
and multiple spider angiomas over the face and 
shoulders. There was no lymphadenopathy. The 
neck veins were flat when the patient was raised 45°. 
The left border of cardiac dullness extended to the 
anterior axillary line. The apical rate was 84 and 
irregular. The chest was emphysematous, with poor 
diaphragmatic motion. There was thoracic lordosis 
and lumbar kyphosis. Examination of the abdomen 
revealed distention and shifting dullness. The liver 
edge, which was firm and nontender, was palpable 
8 cm. below the right costal margin. The spleen was 
not felt. The testes were atrophic. There was + 
edema of the legs. Rectal examination was negative. 

The temperature was 97.6°F., the pulse 80 and 
irregular, and the respirations 20. The blood pressure 
was 100 systolic, 60 diastolic. 

The urine gave a + ++ + test for bile; the sedi- 
ment contained an occasional white cell and granular 
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and hyaline casts per high-power field. Examination 
of the blood revealed a hemoglobin of 11.8 gm. per 
100 ml. and a white-cell count of 8200. The serum 
nonprotein nitrogen was 29 mg., the total protein 
5.9 gm., the albumin 2.9 gm., the globulin 3 gm., and 
the fasting blood sugar 100 mg., the serum bilirubin 
19.6 mg. direct and 31.2 mg. total, the total choles- 
terol 235 mg., and the cholesterol esters 65 mg. per 
100 ml., and the alkaline phosphatase 7.5 units. 
Cephalin flocculation was +++ + in forty-eight 


Ficure 1. Spot Film of the Duodenal Loop, Showing an 
Area of Extrinsic Pressure upon Its Medial Aspect (Arrows). 


hours. Serum cholinesterase activity was 0.28 delta 
pH units per hour. Thymol turbidity was 8.6 units, 
and flocculation was +. The prothrombin content 
was 16 per cent. The blood Hinton test was negative. 
A stool specimen was grayish tan and gave a + + 
guaiac test. An upper gastrointestinal series showed 
minimal increase in prominence of the gastric mucosal 
folds and elongation and slight mucosal irregularity 
of the duodenal cap and the first portion of the 
duodenum. There appeared to be an extrinsic pres- 
sure defect on this portion of the duodenum and a 
small calcification in this area. The duodenal loop 
was elongated transversely. There was a suggestion 
of a slight defect in the region of the ampulla of 
Vater (Fig. 1.). 

Abdominal paracentesis yielded 50 ml. of clear, 
yellow fluid on which the cytologic examination was 
unsatisfactory because no cells were seen; the total 
protein was 1.8 gm. per 100 ml. 

The patient continued to be weak and at times was 
mildly disoriented. ‘The abdomen became tense be- 
cause of massive ascites. The blood ammonia on the 
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ninth hospital day was 200 microgm. per 100 ml. 
The disorientation became worse, and by the eleventh 
hospital day he responded only to painful stimuli. A 
bilateral plantar extensor reflex was elicited. In spite 
of intravenous administration of glutamate the blood 
ammonia rose to 777 microgm. per 100 ml., and he 
became deeply comatose and died on the thirteenth 
hospital day. Terminally, there were clonic convul- 
sions of the upper extremities and head that did not 
subside with intramuscular Dilantin therapy. 


DIFFERENTIAL DIAGNOSIS 


Dr. Joun A. Benson, Jr.*: In this elderly pa- 
tient attention was drawn to the liver during a routine 
cardiac checkup. Only three weeks before admission 
did painless, deepening jaundice with light stools 
begin. Spider angiomas, liver palms and atrophic 
testes suggested poor conjugation by the liver of 
estrogenic substances. Poor synthesis of protein by 
the liver was manifested by the low albumin, cholines- 
terase and prothrombin activity, and there was de- 
ficient cholesterol esterification. Diagnostic para- 
centesis was not particularly helpful. The flocculation 
tests suggested that the albumin may have been of 
poor quality and that the elevated globulin was 
gamma in type. 

The x-ray films are important. In the description 
in the protocol there are a suggestion of gastric 
varices, compression of the duodenum from without, a 
stone in the common duct and a defect at the papilla 
of Vater. I wonder, too, about the size of the spleen. 

Dr. STANLEY M. Wyman: I do not believe that 
I can answer all the questions, Dr. Benson. There 
are no films to determine the size of the spleen. The 
question of varices in the stomach in the region of 
the cardia certainly exists. There is prominence of 
the rugae in the stomach in this region, but I do not 
have films of the lower esophagus taken with the in- 
tention of showing varices. The stomach otherwise 
seems grossly normal. The duodenal cap is elongated 
and perhaps pressed upon by the enlarged liver. The 
duodenal loop itself is not increased in size but re- 
veals a suggestion of pressure at the junction of the 
second and third portions. That is by no means a 
definite finding; I think that, in a man who was 
critically ill and suffering from ascites, it may have 
been difficult to perform an ideal examination of 
this region. All I can say is that I am highly sus- 
picious of an extrinsic lesion pressing on the duodenal 
loop, on its medial aspect, at the junction of the sec- 
ond and third portions (Fig. 1). The question of 
calcification adjacent to that region has been raised. 
I do not know exactly to which calcification the ex- 
aminer referred. There are very thin streaks, which 
I take to represent calcified aorta, and a tiny, round 
calcification lying higher, which perhaps lies in the 
region of the gall bladder. I do not believe that the 

*Assistant in medicine, Massachusetts General Hospital. 
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small calcification described was connected with the 
possible defect in the medial portion of the duode- 
num. 

Dr. BeENson: Do the x-ray films of the chest taken 
earlier demonstrate sufficient clearing so that you 
would not be concerned about lymphatic spread of 
carcinoma? 

Dr. Wyman: Two examinations, one about seven 
months before death and the other six weeks later, 
show prominence of the hilar shadows, which I think 
becomes less marked in the later examination. I 
should take this change to mean improvement of con- 
gestive heart failure. There is still some pulmonary 
congestion, but I think that metastatic carcinoma is 
quite unlikely. 

Dr. Benson: Finally, ascites increased, and coma 
rapidly ensued. There was no obvious infection, 
paracentesis, hemorrhage or alcoholic spree that I 
know of to precipitate the coma. One wonders 
whether the ++ guaiac test on the stool on ad- 
mission heralded a gastrointestinal hemorrhage as a 
source for the increased blood ammonia. The failure, 
however, of glutamate to reduce the exceedingly high 
blood ammonia suggests an endogenous source of 
ammonia. Yet it must be remembered that one third 
of the patients with so-called acute exogenous en- 
cephalopathy described by McDermott and his associ- 
ates* died despite such therapy, so that this is not a 
good differential point. The high blood ammonia 
does suggest that a large portacaval shunt existed 
undetected, with a reduced hepatic blood flow. 

There can be little doubt that there was severe 
parenchymal liver damage. The hepatomegaly, liver- 
function tests and cholemic death all support this. 
The patient was chronically ill, and I believe he had 
cirrhosis. A superimposed viral hepatitis could have 
been the factor precipitating coma, but the history 
lacks appropriate symptoms. The patient’s wine- 
drinking background does not sway me in the diag- 
nosis of the type of cirrhosis. I do not believe that 
cardiac cirrhosis was present. The size of the liver 
increased in spite of a successful cardiac regimen; 
the neck veins were not distended; there were no 
murmurs of mitral or tricuspid stenosis, and the 
cardiac silhouette did not suggest either of these or 
constrictive pericarditis. Nevertheless, there was atrial 
fibrillation. Jaundice can occur in cardiac failure as 
a result of severe central necrosis of the liver without 
pulmonary infarction, pulmonary edema or full neck 
veins. There seems to me to be too great a dispropor- 
tion between the apparently mild cardiac problem 
and the severe liver disease for the former to have 
caused the latter. Hemochromatosis, another pos- 
sible etiology of portal cirrhosis, deserves mention be- 
cause of the mild cardiac disease, which is not un- 
common in this condition. Furthermore, hepatoma is 
twice as common in this ih of deers cept But 

*McDermott, W. G. 
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there was no reported pigmentation, diabetes or in- 
creased liver density on x-ray examination, and the 
age and anemia would be a bit unusual for this dis- 
ease. 

Although cirrhosis could explain most of the pic- 
ture, I believe that there was an associated factor. 
The problem is to determine that, without adding 
too many diagnoses; I shall discuss obstruction, a vas- 
cular phenomenon and tumor. 

The x-ray films make me lean toward obstruction 
of the common bile duct. The deformity in the re- 
gion of the papilla of Vater suggests either a tumor 
or a nonradiopaque stone in the lower common duct. 
The symptoms were limited to progressive jaundice 
and nonremittent light-colored stools. The earliest 
chemical determinations before jaundice developed 
suggest interference with phosphatase and bromsul- 
falein excretion. The later bilirubin of 31 mg. and 
the cholesterol of 235 mg. per 100 ml. are rather high 
for uncomplicated parenchymal damage. To decide 
for tumor rather than stone as the cause of the ob- 
struction is not easy in the face of the x-ray calcifi- 
cation in the region of the duodenum. But the 
melena, the lack of evidence for cholangitis (the pa- 
tient did not have fever and chills), the absence of 
calcification at the ampulla of Vater and the unre- 
mitting jaundice make me favor tumor. More im- 
portant, the enormous size of the liver, together with 
the lack of splenomegaly in a man that ill from 
parenchymal disease, indicates massive involvement 
of the liver by metastases. Cancer at the papilla of 
Vater, in the pancreas or in the bile duct is a possible 
primary lesion. I suspect that the clinicians handling 
the patient wanted to perform a needle biopsy of the 
liver but did not because of the low prothrombin ac- 
tivity and the impression that any information ob- 
tained would have been too late to help him. One 
last point about gallstones: silent calculi are some- 
times associated with cancer of the bile ducts; the 
calcification noted in the x-ray film may have repre- 
sented a common-duct stone. Scarring of the gall 
bladder accompanying a stone or the large size of the 
liver may explain why the gall bladder was not felt. 
I do not believe gallstones were responsible directly 
for the biliary obstruction. 

When ascites rapidly becomes severe, portal-vein 
thrombosis must be considered. It occurs in about 
10 per cent of cirrhotic patients. But splenomegaly, 
bleeding varices, pain, fever and collateral vessels in 
the abdominal wall — all rather crucial to this diag- 
nosis — were missing. Another vascular phenomenon 
that might have precipitated the patient’s rapid death 
is thrombosis of the hepatic veins, or the Budd—Chiari 
syndrome, secondary to cirrhotic or neoplastic 
changes in the liver. Here, again, pain and abdom- 
inal collateral vessels might have been expected. 

Finally, hepatoma complicating cirrhosis could 
have been the cause for the terminal events. It is 
difficult to exclude this tumor, but I do not believe 


1955. 


340 


it satisfactorily explains what I have interpreted as 
an obstructive picture. Also, there was no pain. Of 
course, the patient may have been too confused to 
give an accurate history or may have had the high 
pain threshold of old age. 

I believe that there was cirrhosis, possibly of the 
postnecrotic variety, with considerable venous ob- 
struction producing ascites. There was probably a 
large portacaval shunt, possibly through gastric 
varices. Superimposed was metastatic carcinoma. I 
believe that this primary carcinoma was in the lower 
biliary tree and caused common-duct obstruction. 
Statistically, carcinoma, spreading from the body to 
the head of the pancreas, is the commonest. The 
filling defect at the ampulla of Vater may have been 
caused by an obstructing lymph node involved in 
such a carcinoma. Cancer of the papilla of Vater or 
the distal bile duct is a close second choice, but these 
types are only about a fourth as common. There was 
probably a bile nephrosis, with bile casts and hydropic 
changes in the proximal convoluted tubules, to which 
terminal therapy with hypertonic glucose infusions 
may have contributed. Finally, there was probably 
coronary-artery disease, with cardiac enlargement 
and atrial fibrillation. 

Dr. Ropert E. Scutty: Dr. Point, you saw this 
patient on the ward. 

Dr. WarrEN Point: I did see him for the very 
purpose that Dr. Benson mentioned: the question of 
liver biopsy. When I saw him he was moribund so 
that it was perfectly obvious that liver biopsy would 
have contributed nothing toward helping him. More- 
over, the prothrombin content, anemia and so forth 
all prohibited such a procedure. My opinion was the 
same as Dr. Benson’s: that the patient probably had 
cirrhosis, although I was suspicious of an ordinary 
portal cirrhosis or Laénnec’s cirrhosis. I also thought, 
as I recall, that there was probably a superimposed 
carcinomatous process in the liver, either primary 
hepatoma or secondary to carcinoma of the pancreas. 
Now I should bet on hepatoma. 


DiaGnosis 


?Carcinoma of pancreas or ampulla of Vater, with 
biliary obstruction and metastases to liver. 


Dr. Joun A. Benson, Jr.’s, DiAGNoses 


Cirrhosis of liver, postnecrotic type. 

Carcinoma of body and head of pancreas, with ob- 
struction of common bile duct and metastases 
to liver. 
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Ascites. 
Bile nephrosis. 
Coronary-artery disease. 


ANATOMICAL DIAGNOSES 


Cirrhosis of liver, Laénnec’s type. 

Hepatoma, with metastases to lymph nodes causing 
extrinsic pressure on common bile and hepatic 
ducts. 

Ascites. 

Cholecystitis, chronic. 

Hydrops of gall bladder. 

Cholelithiasis. 

Coronary-artery disease. 

Pulmonary emphysema. 


PATHOLOGICAL DiIscussION 


Dr. Scutty: At autopsy the abdominal cavity 
contained 1 liter of cloudy yellow fluid. The liver 
was 4 cm. below the costal margin in the right mid- 
clavicular line, was cirrhotic and was diffusely bile 
stained. The lateral half of the right lobe was com- 
pletely replaced by firm, white neoplasm. There was 
no obvious invasion of the venous system of the liver 
by tumor. The gall bladder was filled with clear, 
yellow fluid and had a thickened wall. In the cystic 
duct, just at its origin, was an impacted calculus 5 
mm. in diameter. The region of the ampulla of Vater 
appeared normal, but the common bile duct was 
markedly compressed by lymph nodes enlarged by 
metastatic tumor. The pancreas was normal. Micro- 
scopically, the cirrhosis was of Laénnec’s or the nu- 
tritional type. All the cirrhotic nodules showed severe 
bile stasis secondary to the obstruction of the common 
bile duct. The tumor in the liver and lymph nodes 
was a Classic hepatoma. The spleen was at the upper 
limits of normal in size. There were small esophageal 
varices, evident only on microscopical examination. 

The heart was slightly enlarged, and there was a 
moderate amount of coronary-artery disease but not 
as much as we had expected in view of the cardiac 
failure. The lungs showed a moderate amount of 
emphysema. The kidneys showed bile staining, but 
were otherwise unremarkable. 

Dr. Potnt: Once again it has been shown that 
the alkaline phosphatase is not specific for carcinoma 
of the liver. Many physicians think that there must 
be a moderately high alkaline phosphatase for one to 
make that diagnosis, but such a conclusion is un- 
warranted. 
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PRISON CAMPS — DEAD LINE IN 
NUTRITION 


At Andersonville, which is in the news again after 
eighty years,’ at Buchenwald and at the prison camps 
of North Korea a dead line in malnutrition has been 
repeatedly demonstrated. Thus, of the North Korean 
campaign, 5 physicians? who had been prisoners 
could write: 


By the spring of 1951 the deaths in the communist 
prisoner of war camps were caused directly or indirectly 
by starvation, exposure and by the harrassment of the 
enemy. . . . During the first month or two of captivity 
most of the deaths occurred among the wounded... . 
After the first five or six months of captivity the majority 
of deaths occurred among persons suffering from pellagra 
or beriberi. 

Some idea of the diet may be appreciated from the 
Thanksgiving meal of 1950: for each man a millet- 
ball weighing less than 200 gm. and soup prepared 
by boiling in water 9 heads of cabbage per 500 men. 

Deficiency disease and death by the harrassment of 
the enemy was, of course, alsc the experience en- 
countered at Buchenwald, Belsen and Dachau a few 
years earlier and many years earlier in the Civil War 
camps, especially toward the end of that war. Doubt- 
less untold millions have languished to death in the 
course of centuries of fighting. 

To physicians accustomed to thinking of prison 
miseries solely as purposeful atrocities of the enemy 
it may be more profitable to contemplate the matter 
with an eye to prevention than to dwell descriptively 
on a tortured phenomenon that is as old as captivity. 
That has been done recently in a fictionalized account 
put together from the stories of survivors of Ander- 
sonville,} many of whom contributed the first-hand 
tales of the 85 references. Perhaps the most articulate 
of these was an Illinois private, J. P. McElroy, who 
was captured late in 1863 but managed to survive 
incarceration at Libby, Andersonville and Florence. 
At Andersonville, where the staple diet was “rusty 
bacon and coarse maggot-filled bread,’ scurvy was 
the particular hazard, usually manifested first in the 
mouth: 


The breath became unbearably fetid; the gums swelled 
until they protruded, livid and disgusting, beyond the 
lips. . . . In attempting to bite the hard corn bread 
furnished by the hakaie the teeth often stuck fast and 
were pulled out. The gums had a fashion of breaking 
away in large chunks, which would be swallowed or 
spit out. 


At Florence the diet was practically nothing but a 
brick of corn bread, with no animal protein of any 
kind. Here the consequences were clearly those 
of pellagra: 


The faculties shrank under disuse and misfortune, 
until they forgot their regiments, companies, places and 
date of capture, and finally, even their names. I should 
think that by the middle of January, at least one in every 
ten had sunk to this imbecile condition. It was not in- 
sanity so much as mental atrophy — not so much aberra- 
tion of the mind, as a paralysis of mental action. The 


sufferers became apathetic idiots, with no desire or wish 
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to do or be anything. If they walked around at all they 

had to be watched closely, to prevent their straying over 

the Dead Line, and giving the young brats of guards the 
coveted opportunity of killing them. 

Scurvy, beriberi, pellagra and low protein intake 
~~ kwashiorkor, as it is fashionably called today — are 
among the “occupational hazards” and Dead Lines 
of the PW, especially in a totalitarian state and 
especially if capture occurs during the losing phases 
of any war. Today, of course, there is also brain 
washing, which, however, is not altogether a new 
concept. Kantor brings this out in his version of the 
tactics of Captain Henry Wirtz, who was the counter- 
part of the Beast of Belsen at Andersonville —- and 
was promptly executed after the last battle had 
been won. 

Within the confines of the various dead lines that 
marked the boundaries beyond which men were shot, 
the PW’s of 1864, 1944 and 1951 were kept on diets 
like guinea pigs, eating rolled oats. They were not 
knowingly starved to death, although as McElroy 
made clear in his time and Anderson and his col- 
leagues” eighty years later, there was “no uniform de- 
sire to keep prisoners alive’ —- a masterpiece of un- 
derstatement. However, when mass slaughter was 
adopted as high policy whole communities were 
burned, gassed or simply shot. To such depths men 
have degenerated, and probably more frequently than 
has ever been known. 

The one constructive thing that might be done by 
people powerless to influence an enemy’s motivation 
would be to give their own foot soldiers a few hours’ 
indoctrination on nutrition and survival on land simi- 
lar to that given pilots who may be forced down 
at sea. 

It is largely ignorance of basic dietary facts that 
made both victor and vanquished pay such grisly 
prices for the doubtful success of capturing each 
other’s troops in battle. And yet one small yeast 
cake and some dandelion seed would have sufficed 
to maintain the general health of many who died. 
The cells of a single yeast cake might be cultured into 
a never-ending supply of vitamin B components, and 
the leaves of the lowly dandelion made into a tea 
to supply vitamin C in abundance. 
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“CAPTAIN STAPHYLOCOCCUS” 


Joun Bunyan once referred to consumption as 
“Captain of the Men of Death,” and indeed, for many 
years, and in many parts of the world, tuberculosis 
led all other infectious diseases as a cause of death. 
During the first quarter of this century, however, ac- 
cording to Osler, pneumonia took over this title, 
having become the most widespread and fatal of all 
acute conditions. 
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At present tuberculosis is being reasonably well 
controlled by specific chemotherapy and other sup- 
portive measures. Pneumonia, or at least pneumo- 
coccal pneumonia, the most common form that was 
responsible for the high mortality in the past, also 
is no longer a cause for concern, since that disease 
responds promptly and decisively to any of a number 
of availiable antimicrobial agents. 

Evidence is now accumulating that, at least so far 
as hospitalized patients are concerned, top place as a 
cause of death has rapidly passed to the staphylococcal 
infections. A recent report to this effect comes from 
the Montreal General Hospital, where de Vries and 
Pritchard* have been making cultures routinely of 
heart’s blood, cut surfaces of lungs and other infected 
areas of all patients coming to autopsy. In a series of 
213 such cases observed from October, 1953, to May, 
1954, these cultures yielded Micrococcus pyogenes in 
87 cases, Diplococcus pneumoniae in 4, Klebsiella 
pneumoniae in 3 and Streptococcus pyogenes in 1. 
All but 7 of the 87 staphylococcal strains were ob- 
tained from the heart’s blood or lungs or both. 


These results are most striking in view of the fact 
that in 311 autopsies done at the same hospital in 
1950, the records showed only 3 cases of bronchopneu- 
monia and 2 of septicemia due to staphylococci, but 
cultures were not done routinely during that period. 
In the recent cases, almost all the staphylococcal in- 
fections were considered to be secondary and terminal 
events in the course of obvious debilitating diseases ; 
only 3 were from patients who were admitted to the 
hospital with a diagnosis of staphylococcal septicemia. 

Another interesting feature of this study was the 
indication that most of these infections had probably 
been acquired in the hospital. The majority of the 
strains (61 per cent) belonged to phage Group 3, 
which is also the most common group among staphylo- 
cocci found in carriers in hospital personnel. More- 
over, as in other hospitals, all but a small proportion 
of the staphylococcal strains in the autopsied cases 
were resistant to penicillin, and about half were also 
resistant to the tetracyclines. 

There is now an intensive search for antibiotics 
that are specifically and highly active against staphylo- 
cocci. If successful, this may, of course, help solve 
the problem, provided that the infections are recog- 
nized and treated early. In the event that the battle 
against the staphylococcus is won by such means or 
by other methods, can another group of infectious 
agents—perhaps the enteric organisms or some viruses 
~~be expected to take over? The answer may not be 
long in coming. Meanwhile, hospitals are confronted 
with large and increasing numbers of serious staphylo- 
coccal infections that are resistant to available therapy 
and are taking a considerable toll in lives and in 
debilitating illnesses. 


*de Vries, J. A., and Pritchard, J. E. Increase in serious saghyie- 
cooeal, iniections | as shown by post-mortem investigations. Canad. M. 
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SUNT LACRIMAE 


Accorp1nc to the Acts of 1921, Chapter 181 of the 
Great and General Court of the Commonwealth of 
Massachusetts, comprising Article XII of the constitu- 
tion of the Massachusetts Medical Society, the Society 
is authorized to publish and distribute a “journal or 
periodical to be devoted mainly to medical and sur- 
gical science.” Under this authorization the venerable 
Boston Medical and Surgical Journal was purchased 
by the Society thirty-five years ago and since that 
time has been published by the Committee on Publi- 
cations and sent (almost automatically) to all active 
fellows in good standing, whether resident or non- 
resident, and to senior fellows, free of all charge, on 
annual request. 

This distribution of the Journal, however, — now 
the New England Journal of Medicine —has been 
based on the universal law of quid pro quo. Although 
not specifically mentioned in the Constitution, the 
By-laws, the Council Rules or the Code of Ethics of 
the Massachusetts Medical Society, a statute of limi- 
tations was early invoked for the sending of the pub- 
lications of the Committee, inter alia, in futuro and 
ceteris paribus, to those fellows who had failed to 
discharge their fiscal obligation to the Society by 
March 1 of any year, the assessment having been due 
January 1. 

The editors of the Journal, reluctant to impose so 
severe a penalty, have on their own responsibility 
added a period of grace extending to the Ides of 
March or beyond before removing the recalcitrant 
fellow from the mailing list, but after the extended 
date cash only counts, nor can the journals that have 
been omitted be supplied; the number printed each 
week is based on the number of bona fide subscribers. 

Thus in 1955, 1040 fellows were deprived of the 
ecstasy of receiving their journals; in 1954, 1002 
awaited without reward the postman’s ring, and in 
1953 this special life line to 843 fellows was cut. The 
hour approaches; sunt lacrimae rerum. 


ARTHRITIS CLINIC 


ELSEWHERE in this issue of the Journal The Robert 
Breck Brigham Hospital announces the establishment 
and the opening, on February 1, of an outpatient 
clinic for the diagnosis and treatment of the arthritis 
problems of adult and child alike. The clinic, where 
no professional charge is made, is separate from the 
consultation clinic in which referred private patients 
are seen on a fee-for-service basis. 

The Robert B. Brigham Hospital, chartered under 
the will of its founder in 1903 and opened on the 
medical acropolis of Parker Hill in 1914, was originally 
designed simply as a hospital for patients with chronic 
disease and there many a student of a former genera- 
tion had his introduction, not only to the arthritides, 
unsalvaged and unsalvageable, but to the barrel chests 
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of chronic emphysema and to helpless and hopeless 
patients with progressive carditis. 

This picture has changed, and the Robert Brigham, 
consolidating its efforts on the study and treatment of 
rheumatic diseases, has become unique in the country 
for its concentration in this particular field. As a 
teaching center in arthritis and orthopedic surgery 
it is allied with the medical schools of Harvard, 
Boston and Tufts universities; it serves also as a 
center of instruction in physical therapy for Boston 
University and Tufts, in social work for Simmons 
College, and in occupational therapy for the Univer- 
sity of New Hampshire and the Boston School of Oc- 
cupational Therapy. In addition research projects are 
under way to a total of $75,000 in the last three years 
alone. 


PRIZE-ESSAY COMPETITION 
The $100 prize-essay competition for fourth- 
year students closes March 1, 1956. 
Full details were published in the Journal 
of October 27, 1955. 


Female Physicians Two Hundred Years Ago. 
~—- We read in reference to a subject with which 
the present time is not unfamiliar: — ‘Ordered, 
that Jane Hawkins has liberty till the beginning 
of ine third month, called May, and then the 
Magistrate, if she does not depart before, is to 
dispose of her; and in the meantime she is not to 
meddle in surgery or physic, drugs, plasters or 
oils, nor to question matters of religion except 
with the ministers for her own satisfaction.’ 

Boston M. &S. J., February 21, 1856 


MASSACHUSETTS 
MEDICAL SOCIETY 


TREASURER’S OFFICE 


This year the Committee on Finance has voted to 
distribute $6,000 to the district societies toward de- 
fraying their operating expenses from the surplus in 
the General Fund at the end of 1955. 

Members are reminded that the percentage of this 
sum that is allocated to their own district is deter- 
mined by the number of dues from that district paid 
by March 1, 1956. Members who have not paid their 
dues by this date are automatically removed from the 
mailing list of the Journal until such dues are paid. 


E.iot HuBBarbD, Jr. 
Treasurer 
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DEATHS 


Grimes — Loring Grimes, M.D., of Swampscott, died on 
June 19, 1955. He was in his seventy-fifth year. 

Dr. Grimes received his degree from Harvard Medical 
School in 1904. He was formerly president of Essex South 
District Medical Society, chairman of the Swampscott 
Board of Health, and chief of the surgical staff at Lynn 
Hospital. 

He is survived by two sons and a daughter. 


Guitp — Frederick W. Guild, M.D., of Grafton, died on 
September 30. He was in his seventy-first year. 

Dr. Guild received his degree from University of Vermont 
College of Medicine in 1909. He was formerly associate 
medical examiner in the Fifth District and a member of the 
staffs of Milford and Hahnemann hospitals. 

He is survived by his widow, a son and a daughter. 


Sanps — Herman C. Sands, M.D., of Salem, died on 
December 6. He was in his fortieth year. 

Dr. Sands received his degree from Middlesex University 
School of Medicine in 1942. He was a member of the 
American Academy of General Practice. 

He is survived by his widow, a son and a daughter. 


Vour — Dorothy R. L. Vohr, M.D., of Lee, died on De- 
cember 14. She was in her fiftieth year. 

Dr. Vohr received her degree from Middlesex University 
School of Medicine in 1933. She was formerly medical 
officer at Harbor Hospital, Brooklyn, and a member of the 
board of Riggs Clinic. 

She is survived by her mother, her husband, two sons and 
a daughter. 


Vrooman — Earle M. Vrooman, M.D., of North Adams, 
died on December 20. He was in his seventy-ninth year. 

Dr. Vrooman received his degree from Baltimore Medical 
College in 1903. 

He is survived by his widow, a son and a daughter. 


CORRESPONDENCE 


PHYSICIAN AND CITIZEN—JOHN P. PETERS, M.D. 


To the Editor: When Dr. John P. Peters began the task 
of writing Quantitative Clinical Chemistry thirty years ago, 
the subject was barely adolescent. During the decade be- 
fore his death on December 29, 1955, he had seen clinical 
chemistry arrive at full maturity, as an indispensable part 
of medicine, and in this growth he had played a major 
part. In fact it may be said that in his time he was the 
leading exponent of the conceptual framework upon which 
this development occurred: “The disorders encountered in 
disease may be regarded as normal physiologic responses to 
unusual conditions produced by pathologic processes.” Yet 
this work represented but one facet, perhaps not the major 
one, in a many-sided scientific life. 

First and foremost Dr. Peters was a physician, a man 
who took care of the sick. In this role he brought to bear 
on the problems of disordered physiology an extraordinary 
critical acumen that enabled him to foresee the nature of 
the disturbance and its proper therapy years before the 
persistent plodding of others established the truth of his 
insight. No symptom was too minor to escape his scrutiny 
of its mechanism or his perseverance in attempting to al- 
leviate it. Probably few but his patients, and the s 
group of young physicians who each year struggled to keep 
up with his untiring energy, knew of his infinite pains or of 
his capacities in caring for the most minute details of ill- 
ness. The attention to detail that characterized his care of 
his patients was also apparent in his scientific publications. 
One never found a loose thought or a loose statement in 
his work. If a minor detail could not adequately be docu- 
mented from the literature, publication was delayed until 
the point could be settled in his own laboratory. Although 
he vigorously opposed the “apprentice” system of medical 
education, he was at his best in teaching the small group 
at the bedside or in the laboratory by example rather than 
by words. His students, now widely scattered in hospitals 
and medical schools throughout the world, continue to 
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spread his philosophy of medicine — in practice, teachi 
and investigation. Few teachers have so definitely mold 
the future careers of their pupils as Dr. Peters. 

Speaking at memorial services in New Haven, Professor 
Fowler Harper of the Yale Law School said, in part: 


There were two men named Peters — Peters the Scien- 
tist, Peters the Citizen. It is not easy to talk about 
Citizen Peters. He was, in a sense, a bundle of con- 
tradictions. He was a gentle and benign man. Yet he 
could be hard and stern. And if he spoke softly, it was 
not that he had little to say nor that he doubted his 
premises. And although he was a skeptic, he was not. ‘ 
a cynic and he was unswerving in his consecration to hi 
principles. Certainly he was a dedicated man — dedi- 
cated to science and to the truth as he saw it, and he 
saw it more clearly than most men. 

Dr. Peters was warm in his affection. He gave freely 
— to his family, to his friends, his students and his pa- 
tients. But he was also a severe man, stubborn, at times 
cantankerous. On the other hand, he was tolerant — 
tolerant even of wicked men, although not of the evil in 
them. And if his tolerance sometimes failed, it was only 
at the intolerance and bigotry of others. Nor could he 
stand hypocrisy or sham in any form. 

It was William Lloyd Garrison who warned at the 
masthead of the first issue of The Liberator: “I will be as 
harsh as truth and as uncompromising as justice.” Dr. 
Peters was that harsh and that uncompromising. Al- 
though by his scientific works, Dr. Peters wrote himself 
into the slender volume of the immortals, he easily at- 
tained a humility that lesser men seldom acquire. 

I knew Dr. Peters only in the later years but the rela- 
tionship was one of the most rewarding experiences of 
my life. I think I saw with some clarity the many con- 
tradictions of his character — the kindliness and the 
steel, the simplicity and the urbanity, the intricate and 
the complicated personality, the precision-like mechanism 
of his mind, the softness and warmth, the flint-like quality 
of his courage. In man’s long struggle to civilize himself, 
it would be hard to find better evidence of success. My 
affection for Dr. Peters was deep and abiding for many 
reasons. But I think it was his fearlessness that made 
me admire him most. In a world of frightened people, 
it was a refreshing and invigorating phenomenon. 

Dr. Peters was an individualist. He did not mind if 
he was in the minority as he frequently was. He did 
not mind if he was a minority of one. And yet, he felt 
strongly about the collective welfare and had definite 
ideas as to what should be done to promote it. Although 
his own patients received the best medical attention, he 
knew the American people as a whole did not have ade- 
quate medical care and he did everything in his power 
to improve it. To be sure, Dr. Peters was neither an 
infallible scientist nor was he the quintessence of all 
virtue. He was altogether human. But there are few 
men who have done more good things for more people 
with more modesty. 

Maurice B. Strauss, M.D. 
Boston 
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Vieten. 4°, cloth, 250 pp., with 181 illustrations. Stuttgart: 
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This book is intended mainly for the use of the radiologist. 
After ample elaboration of the technic, with the addition of 


chapters on normal and pathologic anatomy and physiology 
of the bronchial system, the main body of the oak contains 


a discussion of the morphologic changes in the different 
pathologic conditions. Concise introductions on pathology 
and symptomatology precede the sections on the single clini- 
cal units. The illustrative material is made up of 234 figures 
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in optimal reproduction; the research worker will be helped 
by a bibliography of 1654 items. In spite of several recent 
monographic presentations of the topic this authoritative 
and excellently published work will doubtless find its way 
to the desk of the roentgenologist for consultation and as a 
reference organ into general medical libraries. 


Grorce KeLemMen, M.D. 
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New York. October 8 and 9, 1954. 8°, paper, 324 pp., with 
illustrations, tables and charts. 


Medical and Public Health Laboratory 9 Edited by 
James Stevens Simmons, M.D., Ph.D., P.H., dean and 
professor of public health, Harvard Skool of Public Health ; 

and Cleon . Gentzkow, M.D., Ph.D., director, Bureau of 
Laboratories, Department of Health, Commonwealth of 
Pennsylvania. Sixth edition. 8°, cloth, 1191 pp., with 115 
illustrations, 9 colored plates and 129 tables. Philadelphia: 

Lea and Febiger, 1955. $18.50. 


Prolonged and Perplexing Fevers. By Chester S. Keefer, 
M.D., physician-in-chief and director, Evans Memorial, 
Massachusetts Memorial Hospitals, and Wade Professor of 
Medicine, Boston University School of Medicine; and 
Samuel E. Leard, M.D., assistant visiting physician and as- 
sistant member, Evans Memorial, Massachusetts Memorial 
Hospitals, and instructor in medicine, Boston University 
School of Medicine. 8°, cloth, 248 pp. Boston: Little, 
Brown and Company, 1955. $5 ‘50. 


Cardiology Notebook: For preliminary instruction in medi- 
cal curricula: Columbia University College of Physicians 
and Surgeons. Edited by. Alfred P. Fishman, M.D., chair- 
man, et al. 4°, cloth, 96 pp., with 18 illustrations and 
charts. New York: Grune and Stratton, 1955. $2.50. 


Collected Papers of The Mayo Clinic and The Mayo Foun- 


dation. Vol. 46 (1954). Edited by Richard M. Hewitt, 
M.A., M.D., et al. 8°, cloth, 843 pp., with 189 illustrations 
and tables. Philadelphia: W. B. Saunders Company, 1955. 
$12.50. 
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NOTICES 


BOSTON UNIVERSITY SCHOOL OF MEDICINE, 
HARVARD MEDICAL SCHOOL, AND TUFTS 
UNIVERSITY SCHOOL OF MEDICINE 


The departments of pharmacology of Boston University 
School of Medicine, Harvard Medical School and Tufts 
University School of Medicine will hold a seminar in the 
Lecture Room of Building C, 80 East Concord Street, Mon- 
day, February 27, at 4:30 p.m. Dr. George W. Kidder, 
Stone Professor of Biology, Amherst College, will talk on 
the subject “A Discussion of the Biologic Effects of Purine 
and Pyrimidine Analogs.” Tea will be served in the 
Pharmacology Department, third floor, Building A, 80 East 
Concord Street. 


PHI DELTA EPSILON LECTURE 


The Aaron Brown Lecture of Alpha Omicron chapter of 
Phi Delta Epsilon Fraternity will be presented by Dr. Rich- 
ard H. Sweet, who will speak on the topic “The Diagnosis 
and Clinical Characteristics of Mediastinal Tumors,” in the 
auditorium of Building A, Boston University School of 
Medicine, on Tuesday, March 6, at 5 p.m. 


ARTHRITIS CLINIC FOR OUTPATIENTS 


The Robert B. Brigham Hospital — with complete facilities 
for the treatment and study of arthritis and other rheumatic 
diseases — announces the opening of an outpatient clinic on 
February 1 for the diagnosis and treatment of arthritic prob- 
lems of both adults and children. 

Regardless of ability to pay, all patients are seen by mem- 
bers of the active visiting staff, and in the outpatient clinic 
no professional fee is charged. A consultation clinic is also 
provided for private patients on a fee-for-service basis. A 
complete written report of the findings with diagnosis and 
recommendations will be sent to a referring physician at the 
earliest possible date. 

All visits are by appointment only, which may be made 
by a telephone call to the Admitting Office (LOngwood 6- 
6966) or application in writing to the Robert B. Brigham 
Hospital, Parker Hill, Boston 20, Massachusetts. 


NEW ENGLAND DIABETES ASSOCIATION 


A meeting of the New England Diabetes Association, on 
the general topic “Current Research in Diabetes and Carbo- 
hydrate Metabolism,” will be held in the Jimmy Fund 
Building, Children’s Medical Center, 35 Binney Street, on 
Tuesday, March 1, at 8 p.m. The program is as follows: 

Role of Glucagon in Regulation of Blood Sugar. Theo- 

dore B. Van Itallie, M.D. 

Abnormal Glucose Tolerance in Pregnancy. Hugh L. C. 

Wilkerson, M.D. 

Current Studies with BZ 55. Howard F. Root, M.D. 


All interested persons are invited. 


NEW ENGLAND SURGICAL SOCIETY 


The spring meeting of the New England Surgical Society 
will be held at the Peter Bent Brigham and Children’s hos- 
pitals, Boston, on Wednesday, April 4. 


NEW ENGLAND PEDIATRIC SOCIETY 


The annual meeting of the New England Pediatric So- 
ciety will be held on Wednesday, March 21. The morning 
and afternoon sessions will be held at Science Park Museum, 
Science Park, Boston. Dr. Allan M. Butler will act as host. 
At the evening meeting, which will be held at Longwood 
Towers, Dr. Allan Ross, professor of pediatrics, McGill 
University Faculty of Medicine, and _physician-in-chief, 
Montreal Children’s Hospital, will give a talk on the sub- 
ject “The Infant and Child in the Hospital.” 


NOTICES 
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MASSACHUSETTS HEART ASSOCIATION 

The fourth in the series of “Stump the Cardiologist” 
meetings sponsored by the Massachusetts Heart Association 
will be held in the Jimmy Fund Auditorium, Binney Street. 
on Wednesday, February 29, at 8 p.m. Dr. Howard B. 
Sprague will discuss and answer questions on the subject, 
“Management of Congestive Heart Failure.” 

Drs. Paul R. Withington and Joseph R. Frothingham 
will act as moderators. 


MASSACHUSETTS GENERAL HOSPITAL 


The fourth in a series of evening symposiums given by the 
Children’s Medical Service of the Massachusetts General 
Hospital will be held in Amphitheater 3A of the White 
Building, Massachusetts General Hospital, Boston, on 
Wednesday, March 7, at 7:15 p.m. The subject will be 
“Too Tall, Too Short and Too Fat — Clinical Illustrations 
of Common Remediable Conditions Causing Abnormalities 
in Physical Growth.” 

All interested physicians are invited to attend. 


MEDICAL AND DENTAL SYMPOSIUM . 

A medical and dental symposium for the armed forces 
has been scheduled for March 21, 22 and 23 on the topic 
“Developments in Military Medicine and Dentistry with 
Special Emphasis on Atomic Warfare, Special Weapons 
and Isotopes.” 

The meeting on the first day will be conducted at the 
U. S. Naval Hospital, Chelsea, Massachusetts. On the 
mornings of the second and third days clinics will be 
scheduled at various hospitals in Boston on the subject 
“Treatment of Diseases with Radioactive Isotopes.” After- 
noon lectures will be given at the Jimmy Fund Building 
and in the auditorium of the New England Deaconess 
Hospital. 

Among the speakers are the Honorable Christian Herter, 
governor of the Commonwealth of Massachusetts; Frank 

, M.D., assistant secretary of defense for health and 
medicine; Rear Admiral Bartholomew Hogan, MC, U.S.N.., 
surgeon general of the Navy; Rear Admiral Ralph W. 
Malone, DC, U. S. N., assistant chief, Bureau of Medicine 
and Surgery for dentistry; Brigadier General Elbert De- 
Coursey, MC, U.S.A., commanding officer of the Army 
Medical Service School; Captain George M. Lyon, assistant 
chief medical director for research and education, Vet- 
erans Administration; Charles L. Dunham, M.D., director, 
Division of Biology and Medicine, Atomic Energy Com- 
mission; and Captain Shields Warren, MC, U.S.N.R., pro- 
fessor of pathology, Harvard Medical School, and, formerly, 
director of the Division of Biology and Medicine, Atomic 
Energy Commission. 

Programs and additional information may be obtained 
from the District Medical Office, First Naval District, 495 
Summer Street, Boston 10, Massachusetts. This symposium 
has been approved for retirement point credit for those in 
attendance who are on the Active Status List in the Armed 
Services Reserve Programs. 


YALE UNIVERSITY SCHOOL OF MEDICINE 

The Yale University School of Medicine announces that 
an Alpha Omega Alpha Lecture will be held at the Fitkin 
Amphitheater, Tuesday, March 13, at 8:15 p.m. 

Dr. W. Barry Wood, Jr., will give a talk entitled, “An 
Experimental Analysis of the Defenses of the Host in Acute 
Bacterial Pneumonia.” 


COLLEGE OF MEDICAL EVANGELISTS 
POSTGRADUATE CONVENTION 

The Alumni Postgraduate Convention of the College of 
Medical Evangelists will be held in Los Angeles, California, 
March 4-8. The convention will be open to all doctors of 
medicine regardless of their school affiliations. Scientific 
lectures and refresher courses will be offered. Advance pro- 
grams will be sent by mail. Further information may be 
obtained from the Managing Director, Alumni Postgraduate 
Convention, 316 North Bailey Street, Los Angeles 33, 
California. 


‘ 
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AMERICAN ACADEMY OF DERMATOLOGY AND 
SYPHILOLOGY 


The American Academy of Dermatology and Syphilology 
announces the Earl D. Osborne Fellowship in Dermal 
Pathology, to provide annually the opportunity for study 
and training in dermal pathology, for a postgraduate stu- 
dent who has completed satisfactorily at least one year, 
and preferably two years, of training in dermatology. The 
stipend is $4,000 a year divided into four quarterly pay- 
ments during the year’s fellowship. The period of training 
will be spent at the Armed Forces Institute of Pathology, 
Washington, D.C., the appointment being subject to ap- 
proval by the director of the Institute. The next available 
appointment begins on July 1, 1957. Further information 
may be obtained from Dr. Hamilton Montgomery, chair- 
man of the Committee on Pathology of the American Acad- 
emy of Dermatology and Syphilology, 200 First Street 
Southwest, Rochester, Minnesota. 


SOCIETY MEETINGS AND CONFERENCES 
Fesruary 16. Massachusetts Trudeau Society. Page 297, issue of 


ebruary 9. 
ak — 16. Yale University School of Medicine. Page 242, issue of 
ebruary 
Fesruary 16, Marcu 28 ory Aprit 18. Greater Boston Medical So- 
ciety. _—_ 208: issue of Augus 
Mos y 17. New England Rheumatism Society. Page 297, issue of 
FEBRUARY hong Atlanta Graduate Medical Assembly. Page 1136, 
issue of Decem 
Fesruary 20, “Marci 5, 19, ts 2 and 16. Hartford Medical So- 
ciety. Page 242, issue of Februa 
Fepruary 21. South End Medical Club. Page 297, issue of February 
FEBRUARY 21, 28, Marcu 6, 13, 27 ant Aprit 3. Boston Hos. 


pital House Officers’ Association, 7, issue of Februa 
Fesruary 22. Yale University Se . of Medicine. Page. 297, issue 


7. Boston University School of Medicine, Harvard Medi- 
School, and Tufts University School of Medicine. pay wi 
FEBRUARY 27. Benjamin Waterhouse Medical Histo iety. Page 


241, issue of February 2. 
Marcu 21 25. Massachusetts Heart Asso- 


u 1. New England Diabetes Association. Page 34 
ege of Medical Evangelists hia Convention, 
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ve Ls 5 and Apri 2. Fried Lecture Series. Page 535, issue of Sep- 
tember 22. 
Marcu ¢ Phi Delta Epsilon Lecture. Page 
Marcu 7. Massachusetts General Hospital. haw. 347. 
i 15-17. American Orthopsychiatric Association. Page 86, issue 
of January 
Marcu 18, Yale University School of Medicine. Page 347. 
Marcu 19-22. American Academy of General Practice. Page 1092, 
issue of December 15. 
Marcu me and June 4-13. Army Medical Service Postgraduate 
Course. issue of July 14. 
New gy Pediatric Society. Page 347. 
and APR lia Epsilon Fraternity Graduate Club 


cH 21, dca and Dental sg Page 347. 
of August 
Third Microcirculatory Conference. 
January 


19. 
Aprit 4. New England Surgical Society. Page 347. 
j Aprit 23-26. International Academy of Proctology. Page 86, issue of 
an 
May i Postgraduate Medical Institute. Page 487, issue of September 


Page 139, issue of 


15. 

May 3-5. American Goiter Association. Page 348, issue of Au 

1. European Symposium on Vitamin B . Page is- 
sue 0 te 


ber 29. 
Society of Nuclear Medicine. Page 1092, issue of De- 
i oe American Academy of Dental Medicine. Page 994, issue 


Decem 

‘ 19-23. American College of Chest Physicians. Page 840, is- 
sue of November 10. 

September 3-5. Congress on Blood Transfusion, Blood Banks and 
Slemadeininr. Page 297, issue of February 

Serremser 10-14. American Dietetic A Association. Page 1180, issue of 
December 


CALENDAR FOR THE WEEK BEGINNING THURSDAY, 
Fesruary 23 


Tuurspay, Fesruary 23 
*8:00-8:45 a.m. Case Clinic. Joslin Auditorium, 
New | Deaconess H 
*8:00-9:00 a Surgical Gra i Rounds, Dr. John Spellman and 
staff. Saint t Elizabeth's Heap! tal. 
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*8:45-9: 45 a.m. Cardiac Grand Rounds, Jimmy Fund Building, Chil- 
dren’s Medical Center, 35 Binney Street. 
*9; yp hos 0 a.m. Surgical Rounds. Sherman Auditorium, Beth Israel 


*9; 110200 00 a.m, Grand Rounds. Russell Room, House of the Good 
marita 
*9:00-10:00 2 m. Arthritis Grand Rounds. Robert Breck Brigham 


Hospital. 

#10:00-11:00 a.m. Combined Rounds. Sherman Au- 
ditorium, Beth Israel Hosp 
30-11:15 a.m 


10: a.m, Lecture s for Doctors and Patients 
a Member of the Joslin Clinic. Joslin Auditorium, New England 
Deaconess Hospital. 

*11:00 a.m.-12: 


00 m. Medical Grand Rounds. Dr, Sylvester McGinn 
and staff. Saint "Elizabeth's Hospital. 
m. Medica 1 Staff Conference. Sherman Auditori- 


*11: 00 a.m.-12:00 
Hospital. 

*11: 00a -12: Hand nag (Physical Medicine and Re- 

Boston Cit 


habilitation Serve) ospital. 
*11: od a. male .-12:00 m. Pediatric Conterence. Mount Auburn Hospital, 
mbrid 
monary-Function Studies. Dr. Joh . Petter. ie Am 
ater, Peter Bent Brigham Hos ital. 
*12:00 m. Clinicopatholo ical Conference. Dr. Benjamin Castleman 
and associates. Pathology Amphitheater, Massachusetts General 


Hospital. 
*12:00 m.-1:00 p.m. Staff Conference. Stearns Auditorium, New 

England Hospital. 
*12:15-1:15 Orthopedic Clinic. Amphitheater, Peter Bent 


Brigham 


Fripay 24 
*8:00-8:45 a Case Joslin Clinic. Joslin Auditorium, 
New England Deaconess Hospi 
*8:00-9:00 a.m. embers and oie of the — Clinic. Joslin 
Auditorium, land Deaconess H 
*9:30-11:30 a.m. vical and Surgical Gran Rounds. Drs. George 
. Thorn oo Francis D. Moore. Main Amphitheater, Peter 
Bent Brigham Hos 
*10:00 a.m. Tubereu vs ’ Surgical Clinic. South End Health Unit, 
57 East Concord Street 
10:30-11:15 a.m. ‘ee on Diabetes for Doctors and Patients by 
a Member of bs Fay Clinic. Joslin Auditorium, New England 
aconess Hosp 
*12:00 m. Pediatric Grand Rounds. Thorndike Amphitheater, Bos- 
ospita 
Dr. 


ton oy H 
C. J. E. Kickham. Audi- 
orium, Carney Hospital, Dorchester. 


*12: 

*1:00-3: 00° p-m. Combined Medical-Surgical Grand Rounds. Stearns 

Auditorium, New England Center Hospital. 

#4; cooking Fertility and Endocrine Clinic. Pat Hospital for Women, 

rookline 

i. Tumor Clinic. Mount Auburn Hospital, Cambridge. 
-m. a hology Conference. Dr. James Graham. Saint 


Conference. Dr. Merrill Sosman. Pratt Lec- 
Kay, Co att Diagnostic Hospital. 
intment. Washingtonian 


in 
X-Ray Conference Room, 


ture Hal "Jose 
seph Pra Clinic. By a 
el on Morton Street, Jamaica 
*4:30 p.m. ‘Neuroradiologic Conference. 
New England Deaconess Hospita 


SarurpDay, Fesruary 25 

*8:00-8:45 a.m. Case Presentations. eae Clinic. Joslin Auditorium, 
New England Deaconess 
:00-9:00 a.m. ra Conference. Dr. Benjamin Etsten. Pratt 
Lecture “Hall, oseph H. Pratt be nostic Hospital. 

*8: 30-10: ng a.m. Surgical Grand Rounds. Drs. G. Child 
III, . A. Campbell and staff, First (Tatts) te "Service, 
Hocpi ae cever Amphitheater, Dowling Building, Surgical City 


ital. 
*10:30 a.m. Tenghing Ward Rounds. Ward South 2, Free Hospital 


for Wom 
*10:30 a.m. ‘Coeshdesd Medical-Surgical Rounds. Second and Fourth 
d) Medical Services. Dowling Amphitheater, Boston City 


10: 30-11: 15 a.m. Lecture on Diabetes for Doctors and Patients by 
a Member of the ‘ie Clinic. Joslin Auditorium, New E ne 


Hospita 
:00 


*11:00 a.m m. Hematol Conference (Blood Sone pd 
William Stearns Auditorium, New England 
ospi 


Monpay, Fri BRUARY 27 

*8:00-8:45 a.m. Case Presentations. + Clinic. Joslin Auditorium, 
England Deaconess Hospi 
*8:00-9:00 a.m. Medical and Stra Clinic on Diabetic Problems. 


New England Deaconess Hos 
*8:30-9:30 a.m. Clinic by Entire Su ical Staff and Anesthesia Staff. 
wling Boston Hos- 


Cheever Amphitheater, Dow 
10: 15 a.m. Lecture on 


os 

5 p.m. Main Amphithe- 
*1:00 p.m. Alcoholism “Clinic. ee Bent Brigham Hospital. 
(Concluded on page xxxvi) 


of February 4 
ca 
Marcil 
Marc 
oslin Auditorium, New England 
eaconess Hospital, 
*11:00 a.m.-12:30 p.m. Staff Conference. Child Psychiatry. By ap- 
pointment. Conference Room (Burnham 7), Massachusetts Gen- 


